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Connect Your ComputerTo A 
Higher Intelligence. 



CompuServe's reference 
databases make you more 
productive, competitive, 
and better informed. 

Remember the last time you tried to 
get your hands on hard-to-find facts? In 
a magazine article you read a year ago. 
In a news report you never saw. Or in a 
table of data you didn't know existed. 

Imagine those facts just a few 
keystrokes away on your personal 
computer. Through CompuServe. 

Your personal research center. 

Save hours of research by going 



straight to the reference information 
you need in seconds. 

Access thousands of sources of 
information in the areas of business, 
finance, medicine, education, 
demographics, science, law, news, 
popular entertainment, and sports. 

What you know can help you. 

Research an industry or company 
through articles, financial statements, 
and other sources. Analyze an 
investment. Assist in a job search. 
Follow market competition. Investigate 
a business opportunity 

Check characteristics such as age, 



income, and occupation in any US. 
community For a geography report, 
a business plan, or a family move. 

All you need to access CompuServe's 
unlimited vrorld of information is a 
modem and just about any personal 
computer. Visit your computer dealer 
today To order direct, or for more 
information, call or write: 

CompuServe 

Intonnalton Services, PO Box 20212 

5000 Ariinglon Centre Blvd . Columbus. OH 43220 

800-848-8199 

In Ohio and Canada, call 614 457-0802 
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EDITOR'S NOTES 




It has been perhaps the best-kept military secret since the atomic 
bomb. Its "blackness" was almost impenetrable. Even members of Con- 
gress had tried to uncover some hard facts on this black program from the 
Pentagon. To no avail. Indeed, the Air Force's so-called Stealth Fighter pro- 
gram was living up to its reputation. It was invisible. To enemy radar. And to 
Americans who, for one reason or another, were curious about this mystery 
weapon in the Air Force's arsenal. There was speculation that, not only was the 
plane operational but that there was a whole squadron of them based in Tonopah , 
Nevada. Meanwhile, everyone from toy companies to computer software manu- 
facturers were capitalizing on the interest in the Stealth Fighter. Finally, after 
years of strict silence on the top-secret program, the Air Force was about to an- 
nounce details of the Lockheed-built fighter on October 4, just as they had done 
some months earlier with the B-2 Stealth Bomber. But then, something hap- 
pened. The press conference was canceled. But just the fact that the Air Force 
was preparing to release details of the plane confirmed its existence. And since 
those events took place, people involved with the program have been less reluc- 
tant to talk about it. As such, we are able to bring you a comprehensive first re- 
port on America's most 
secret aircraft — the 
Stealth Fighter ("Our 
Most Secret Fighter", 
page 66). If, by some 
chance, the Air Force has 
released its information 
on the plane by the time 
I've written this and you 
get this month's copy of 
Popular Mechanics, I 
hope you'll accept the in- 
formation contained in 
this month's cover story 
as what the facts were as 
of October 24, 1988, and 
our attempt to bring you 
the inside story of this 
fascinating aircraft. 
TTte Stealth Fighter: Already operational at toy stores. Yhe absolute fast- 

est cars we've driven in quite a while. That's really the only way we can describe 
the new crop of maximum muscle machines coming out of Detroit for '89. Auto 
Editor Tony Swan and Assistant Auto Editor Mike Allen pushed these modem 
musclecars to the max to let you know what makes them tick. The tire spinning 
begins on page 53. . . . You may have noticed the ad in last month's issue 
(there's another in this issue) for the Popular Mechanics Great American 
Frontier Adventure To Alaska. If you've ever dreamed of seeing America's last 
great frontier, this is the way to do it. Our trip offers features you simply won't 
get with any other tour. Plus, several of our editors will be along with you shar- 
ing the adventure. The Popular Mechanics Great Frontier Adventure To 
Alaska is shaping up as the trip of a lifetime. If you'd like to be a part of it, check 
the ad in this issue Once again last year, the top-selling vehicle in Ameri- 
ca wasn't a car. It was a pickup truck. It seems like everyone drives a pickup 
these days, from urban cowboys to suburban homeowners with things to haul. If 
you're in the market, check out "Truckin' 
'89" beginning on page 85. . . . If there's 
one power tool you must have in your 
home shop, it's the do-everything router. 
Our complete guide to this superversatile 
tool's many uses begins on page 75. Check 
it out. . . . 'Til next time. 




jL Oldham 




Editor-in-Chief 

Joe Oldham 

Managing Editor 

BiUHartford 

Graptiics Director 

Bryan Canniff 



Home And Shop 

Steven Willson, editor 
Joseph Truini, shop and tools editor 

Thomas Klenck, associate editor 
Norman Becker, Rosario Capotosto, 
Steve Toth, Bob Vila, 
contributing editors 

Electronics/Photography 

Stephen A. Booth, editor 
Frank Vizard, contributing editor 

Sclence^echnology/AerosfMice 

Timothy H. Cole, editor 
Fred Mackerodt, contributing editor 

Boating/Outdoors 

Joe Skorupa, editor 

Automotive 

Tony Swan, editor 
Jim Dunne, Detroit editor 
Mike Allen, assistant editor 
Michael Lamm, Norman S. Mayersohn, 
Mort Schultz, Rich Taylor, 
contributing editors 

West Coast 

Len Frank, editor 

Editorial Production 

John Bostonian Jr. , art editor 
Deborah Frank, production editor 
Nancy Coggins, art assistant 
Jodi L. Tasnman, asst. production editor 

Art 

Alan Andresen, associate art director 
Suzanne McCreight, asst. art director 

Editorial Administration 

Josephine Caronia, administrative assistant 
Barbara A. Novak, executive assistant 

Editorial Offices 

224 West 57th St., New York, NY 10019 
We cannot be responsible for loss of 
unsolicited queries, manuscripts, or 

photos. For return, they must be accom- 
panied by adequate postage. 



SUBSCRIPTION SERVICE: Popular Mechanics Magazine 
will, upon receipt from its reader of a complete new or renewal 
subtjcnption order, undertake fulfillment of that order so as to 
pro\T<le the fintt-copy delivery either to the Postal Service or 
alternate carriers within six to twelve weeks. If for wme reason 
this cannot be done, you will be prompUy notified of the issue 
date that will begin your subscription, with a request for any 
fiirther instructions you may have concerning vour order. 
Please address all such orders to us at Popular MecKanks, P.O. 
Box 10064, Des Moines, lA 50850. . Should you have any 
problem with your subscription, please write Joan Harris, 
Customer Service Department. Popular Mechanks, P.O. Box 
lOO&l, Des Moines, lA 5aJ50 or call UiU-ftee l-HWKtilWfttX. 
Please enclose your mailing label when writing to us or 
renewing .vour subscription • Subscription prices: United States 
and posses.>^ions, $13.97 for one year $23.97 for two years. 
Canada and all other countries auM $16.00 for each year. 

Use this address for subscription oniers & inquiries. POPU- 
LAR MECHANICS, P.O. Box lOOft) Des Moines, Iowa 50360. 



4 



POPULAR MECHANICS • JANUARY 1 989 



Dual terminal construction 
means Champion* fits over 
90% of tfie cars on the road, 



Champion has a convenient 
pop-up handle. It's easy 
to carry and install. 



Easiest side terminal 
hook-up of any 
automotive battery 




Tferminal configuration 
is one part molded 
into the cover. 



Champion uses automated 
terminal and intercell 
welding, resulting in greater 
battery reliability. 



Thicker grid wires improve 
battery performance, resulting 
in longer battery life. 



Ribbed case construction 
increases battery durability 
and resists vibration abuse. 



Champion delivers 
incredible power. 
As much as 700 CCA's 
in a group 26/70 battery . j 



.....V a: 



An 
Inside 
Look At 
Guaranteed 

Poweri 



When you start with a Champion* you're 
starting with guaranteed power and perform- 
ance. Champion delivers incredible cranking 
power. As much as 700 CCA's in the group 
26/70 battery and a massive 875 CCA's in the 
group 34/78 battery. 

The side terminals are completely above the plates, eliminating 
acid leakage possibilities. The Calcium Plus™ grid alloy greatly 
improves chai^ acceptance and provides superior resistance to 
deterioration due to cycling and overcharge. Premium polyethy- 
lene envelope separators encapsulate positive plates on three 
sides, minimizing shorts due to separator alignment problems. 
And Champion has a guarantee that's second to none in the 
industry. If it ever fails to start your car during 

the first year of service, it will be replaced free of CHAMPION ^ ''"y Champion performance 
chai^f Champion comes in a wide variety of jhE PERFORMANCE batteries, call 1-800-447-4700. 
sizes and power levels to fit almost any car, BATTERY! GNB Incorporated 

*SEE DEALER FOR GUARANTEE DETAJLS •duniMor is • rtguKnd Indmut of Chimpioii Spait Plul Co 



truck or van on the road. Put a Champion in your vehicle and 
experience the confidence of guaranteed power. Champion. The 
performance battery. 
For information on where you 
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TOUGH '89 BIG FORD PICKUP- 
AMERICA'S BEST-SELLER. 



For the past 12 years, Americans 
have chosen tough Ford pickups 
over all others* And they're satisfied 
with their choice — because Ford 
has the highest percentage of repeat 
buyers of any full-size pickup!** 
Last year Ford's F-Series pickups 
beat Chevy again by a big margin. 
That's truck leadership! Ford's built 
aerodynamic, Hi-Tech and tough — 
and even better for 1989! 

BIGGER ENGINE, 
MORE TORQUE! 
Ford's pickups offer a bigger standard 



Six — with 10% more torque 
than Chevy. V-8's range from 
most powerful small gas V-8 to 
biggest diesel in any pickup. 
Only Ford pickups offer four 
multiple-port electronic fuel- 
injected engines. When properly 
equipped, some Fords are rated 
to tow a 12,500-lb. trailer. 

COMFORT CAB CHOICE. 
Only Ford offers a complete 
range of cab choices. There's a 
regular cab, SuperCab and 4-door 
CrewCab — with single or dual 




rear wheels. The interiors of all Ford 
cabs are roomy and comfortiible. 

BIGGER CARGO BOX, 

MORE PAYLOAD. 
Ford gives you a larger, wider, 
deeper pickup box than Chevy. 






Ford's maximum payload exceeds 
Chevy's for each series — up 
to 1,000 lbs. 

BIGGER VALUE. 

Fords also come with standard 
equipment the Chevy C/K doesn't. 
Features like AM radio with 
digital clock, cigar lighter and 
four gauge package. 

All big Ford pickups have gas- 
pressurized shocks, standard — 
optional only on Chevy K15(X). 
Ford was first with rear Anti-lock 
brakes, aerodynamic styling, 
and 4x4 Twin Traction Beam 
independent front suspension. 
Automatic locking front hubs are 
optional on F"-150 4x4 models. 

Now's the time to buy or lease. 



SPECIFICATIONS 



ENGINES 
145-hp. 4.9L EFI Six 
185-hp, 5.01. EKI V-H 
2I0-hp. .5.81. EFI V-8 
23(l-hp. 7..51.EFI V-8 
I80-hp. 7.3Ldiesel 

PAYLOADS 
F-Scries 4x2 pickups: 
1575 t(i 5270 lbs. 
F-Series 4x4 pickups: 
1750 to 4295 lbs. 



CABS 

KcKular 3- Man Cab 
Ford 2-l)(>or SupcrCab 
Ford 4-D<x)r Crew Cab 
MAJOR STANDARD 
EQUIPMENT 
B)wcr brakes 
Fbwer steeruiK 
5-speed 01) transmission 
(ias-pressurized sh<K-ks 
Electronic radio & clock 
Full instrumentation 



TRANSFERABLE 
6/60 WARRANTY. 
Covers you and future owners, 
witli no transfer cost, on major power- 
train components for 6 years/60,000 
miles. Restrictions and deductible 
apply Ask your Ford Dealer for a 
copy of this limited warranty. 



BEST-BUILT AMERICAN 
TRUCKS 8 YEARS RUNNING. 

Based on an average of 
owner-reported problems in a 
series of surveys of '81-'88 
models designed and built 
in North /Vmerica. At Vord, 
"Quality is Job 1." 

*Based on calendar year manufacturei^' 
reported retail deliveries throufjh Sept. '88. 
**Based on 1988 New Car And Truck 
Buyer Study. 




FORD PICKUPS 

BUILT FORD TOUGH 
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Perfect Place To Work 



E'VE always consid- 

i i i ^^^^^ ^ roUtop desk as 
■HHone of the most per- 
fect places to do correspon- 
dence and all types of 
work — writing checks and 
keeping track of finances, 
maintaining files on every- 
thing from the home mort- 
gage to appliance owner's 
manuals. It can be set up as a 
complete office without even 
taking up a room in the 
house. My husband recently 
drew up his own plans (re- 
membering the rolltop you 
published sometime in the 
'70s) and built the desk in his 
spare time. He dimensioned 
the cubbyholes and pencil 
trays to leave enough height 
for his typewriter and to in- 
stall a flush-mount light 
above it. I thought you'd like 
to see how it turned out. 

LILLIAN HAHN 
NEW BERLIN, WI 

The rolltop you remembered 
is the turn -of -the -century de- 
sign that appeared in PM's 
Jan. '76 issue (page 80). It's 
now included in our "Plans 
and Ideas" brochure as PL- 
1 736. Other readers who 
want to get organized can or- 
der plans for the desk by 
sending $5.95 to POPULAR 
Mechanics, Box 1014, Ra- 
dio City Station, New York, 
NY 10101. 
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DRIVING THE NEW 
CORVETTE INOY 
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Rolltop desk built by reader Hahn was Inspired by PM plan. 



Sept. '88 issue with Vette section 
Includes a pull-out poster. 



Vette On 
Your Wall 

I wanted you to know that 
PM's special Corvette sec- 
tion ("Happy Birthday, Cor- 
vette," page 58, Sept. '88) 
was superb. A great job. 

FREUSCHAAFSMA 
CHIEF ENGINEER 
CHEVROLET MOTOR DIV. 

WARREN, MI 

I've been collecting the post- 
ers you've been printing in 
PM. The September poster 
of the Corvette Indy experi- 
mental car is fantastic. Is it 
possible to get large, unfold- 
ed copies that would be more 
suitable for framing? 

JOHNSNOBER 
WOODSIDE, NY 

We're gladyou like the post- 
ers. Right now, they're 
available only in the print- 
ed, folded format in the 
magazine. But we're look- 
ing into the possibility of 
reprinting them in large, 
2x3 ft. wall size. If enough 



readers want them, we'll do 
it. Write to Joe Oldham, 
Editor-in-Chief, if you'd 
like to see the posters made 
available unfolded. 

Early Flyers 

In "Time Machine," (page 10, 
Oct. '88), in the "50 Years 
Ago, October 1938" section, I 
was fascinated to read about 
Art Chester, who was called 
to his reward in a crash some 
years ago. In the early '30s, 
Art had his racer 
based here in Lan- 
sing at the Ford 
Airport. 

The old hangar 
where it was kept is 
now designated a 
historical building. 
Maybe other PM 
readers would like 
to see the photo I 
took of Chester's 
airplane parked 
just outside of the 
hangar. 

MAXTRINOWSKI 
LANSING, IL 



Thanks for sharing with 
PM readers this glimpse 
back into a fascinating time 
in the history of aviation. 

Remembering 
Tucker 

Your "Freewheeling" col- 
umn (page 30, Nov. '88) 
kicked off with "Tucker: The 
Man And His Dream" and it 
sure brought back memo- 
ries. I was at the Chicago 
plant the day the first Tucker 
was shown to prospective 
dealers. In fact, I still have 
the badge required. It reads: 
"Tucker '48— The First Com- 
pletely New Car In 50 
Years." According to my log- 
book, it was on June 19, 1947 
that I flew a prospective 
Tucker dealer from Pontiac 
to Chicago. carl monk 

LOUISVILLE, KY 

Listen Up! 

Your article on antique radi- 
os ("Oldies But Goodies," 
page 82, Oct. '88) generated 
over 60 letters in three days! 
Unfortunately, your article 
implied that we appraise, 
buy and sell radios, which we 
don't. Our membership is in- 
terested in preserving the 
history and apparatus of ear- 
ly radio communications. 
■lANE W. & WILLIAM E. UENK 
ANTIQUE RADIO CLUB 
OF AMERICA 
DEVON, PA 




A moment In aviation history, 50 years ago: 
Art Chester's piar>e roils out. 
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The SS- 




Jaguar TMBL 




because there is no better value. 



The great looks of the full size 1937 Jaguar SS-1(X) reproduction speaks for itself. But the 
quality of this owner-built classic is more than skin deep. 



Authenticity: All distinctive chrome 

features are custom reproduced 
[^Assembly Ease: No welding, fiber- 
glassing or fabrication of parts 

needed for assembly 
f^KIt Completeness: Kit packages 

from Antique & Classic include 

$1 ,000.00 more in standard 

components and features than 

comparably priced kits. 
See for yourself what real value in an 
owner-built sportscar can be. 

1952 XK 120 Reproduction also available. L''!!!? — "!2!2.^! i 



Call Toll-Free 1-800-245-1310 

(Outside U.S. phone collect 1-716-684-1 167) 

hfC AUIX>MOTIV£,INCL 

1 00 Sonwil Dr. , Dept. PM-189. BuHalo. NY 1 4225 
Yes. please send me the following: 

0 SS-100 Color Brochure and Information Package (SI .00) 

1 I XK 120 Color Brochure and Information Package (S1 .00) 

Name . 

Address 

City. State. Zip 

Phone (Day! 




INCREDIBLE 
HOW-TO! 

Discover hundreds ol manuals, 
industrial handbooks, paperbacks, 
reprints, and privately published 
papers on unusual technical sub- 
jects ranging from melting metal to 
building windmills, and from electro- 
plating to Wacksmithing. 

You'll see instantly why this is 
the most remarkable mailorder 
bookstore everl We probably have just the technical how-to 
information you've been seeking tor years! 





Melt 
Metal! 





Learn how you can I 
turn an old pail and a G 
bk)wer into a powerful j 
furnace that melts alu- 
minum cans arxj scrap, pot metal, and brass. We built one 
for about $10! Uses grocery store charcoal! Pour custom 
castings! 

Build a furnace to melt cast iron! Make sand mokJs, 
patterns, a cupola furnace, charcoal, coke, and much more. 

Write for 
a catalog! 

Write for your copy of Lindsay's 
giant Technical Books catalog. 
Send $1.00 (US & Canada — 
$4.00 foreign airmail). Don't miss 
out. Write today for a catatog and 
order the books you need while 
they 're s till a va/Zab/e Wr it e t od a y ! 



Build a 
;r Lathe! 



Build a precision 
lathe for less than 
$50 without power 
tools or other 
precision 
instru- 
ments! 
It's true! 



Build a precision shaper, milling machine, 
drill press, rotary table and indexing head, a sheet metal 
brake, and more! Learn how to make a surface plate irom 
scratch and use it to rebuild used machine tools. BuikJ a one 
lung engine! Design steam engines and boilers! BuikJ a 
weklerl Make your own drill b<ts. taps. dies, reamers, end 
mills and much more. Prospect and reclaim precious metats! 
Make bricks and glass! Much more! 





n: 



Lindsay Publications 

Box 12-DW, Bradley IL 60915 

□ Send a catalog! I've enclosed $1.00 U.S. & 
I 



I Canada. ($4.00 foreign airmail) 



Name . 
Street 
City _ 



Zip. 
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TIME MACHINE 



75 YEARS AGO: JANUARY 1914 



MECHANIC^ 



A\AGAZINF 





Silent Stunts 

The motion-picture industry 
was barely into its adoles- 
cence, but audiences were 
sophisticated enough to spot 
a crudely crafted stunt. In 
our January 1914 cover story 
we explored the ways film- 
makers framed spectacles 
before the magic of special ef- 
fects. In one silent thriller, 
the airborne climax featured 
an escape from a kidnapper's 
balloon into a maneuvering 
biplane. The scene was 
fdmed thousands of feet up, 
the cameraman's balloon 
tethered to the villain's. 



Water Walker 

The spark of homespun in- 
vention has always ht up our 
pages, and never more 
brightly than during our ear- 
ly years. Case in point: this 
life preserver with hinged 
leaves that let the wearer 
duckwalk through the deep. 
The aluminum leaves folded 
to the calf during a forward 
stride and deployed outward 
when the leg swung back. 
The St. Louis inventor used 
the contraption to stride 
waist-deep through the Mis- 
sissippi as he gunned down 
unsuspecting waterfowl. 




50 YEARS AGO: JANUARY 1939 




Flame Tamers 

As the nation bounced back 
from the Depression, a gas- 
guzzling populace returned 
Texas to a boom state — 
sometimes literally, when oil 
wells blew out. Wild-well 
damage control was our cov- 
er story 50 years ago. Teams 
of asbestos-clad specialists, 
operating behind tin heat 
shields, detonated nitroglyc- 
erin to snuff out or divert 40- 
ft. flame geysers. Meanwhile 
others set to work with high- 
pressure dredging equip- 
ment and capping manifolds 
to salvage buried casings. 



BIgfoot's Daddy 

Monster trucks aren't a re- 
cent phenomenon, as evi- 
denced by this '39-vintage 
stomper that accom- 
modated up to 10 13- 
in.-wide tires. It was 



built for wading through the 
bayou, rather than steam- 
roUing its lesser brethren in 
the gladiatorial arena. 



25 YEARS AGO: JANUARY 1964 




Quick Winter Starts: 20 Sure Ways 



POPULAR 
MECHANICS 




Four On The Floor 

Power-mad auto buyers 
snapped up Detroit's 1964 of- 
ferings, particularly the op- 
tional 400-cu. -in. engines. 
For our January cover story 
Indy champ Sam Hanks put 
four hot-engine cars through 
the paces at Willow Springs 
Raceway in Rosemond, Cali- 
fornia. The contestants: 
Ford Galaxie, Plymouth 
Sport F'ury, Chevrolet Impa- 
la Sport Coupe, and Dodge 
Polara 500. Despite the cars' 
different transmissions, 
steering and brakes, the re- 
sults were surprisingly close. 
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SDI, 1960s-Style 

Cold Wari-ior.s learufd that 
the Soviets installed a new 
antiballistic mi.^sik- complex. 
Details cast douhls on the ef- 



fectiveness of the U.S. Nike- 
Zeus defense system and 
opened an era of strategic 
jockeving leading to the 1972 
ABM'Treaty. 
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Popular Mechanics proudly invites you to join us on 



*IHE*GREAT*AMEmCM*mONTO 



Just imagine! 
You and 
Popular 

Mechanics on top 
of the world! It's true. 
PM invites you to 
reserve your place on 
The Great American 
Frontier: Alaska, 
including an exciting 
side trip to Canada's 
Yukon Territory. 

This is a VIP, 
behind-the-scenes 
trip that you can't 
take on your own. 
This is a program that 
only Popular Mechanics could 
make available. 

This unique travel experience 
celebrates Popular Mechanics' 
special issue, "The American 
Adventure," coming in May 1989, 
featuring extraordinary articles on 
the greatness of America by nine 
distinguished Americans. 

Alaska is great in size, beauty 
and adventure. Now you can see 
and experience this Great Ameri- 
can Frontier on a program created 
especially for you — the inquisitive 
Popular Mechanics reader. 

It's a trip you've only dreamed 
about! You'll be in the land of 
Mount McKinley. The North Slope 
oil fields. The Trans Alaska Pipe- 
line. The Arctic Ocean. TTie Arctic 
Circle. The Klondike. The Yukon 
River. The Northern Lights. The 
Midnight Sun. Glaciers. Volcanoes. 
Vast wilderness. Salmon fishing. 





Whales. Caribou and moose. The 
Alaska Railroad. America's first 
line of military defense. 
Cosmopolitan Anchorage. 



begin in Anchorage 
every Saturday 
in August 1989. 
To enhance your 
Great American 
Frontier Adventure, 
groups will be limited 
to about 40 persons. 

The price of this 
once-in-a-lifetime 
adventure is only 
$3,295 per person, 
double occupancy, 
plus air or cruise 
transportation from 
and to the "Lower 
48" states. 
This trip offers very special 
attractions and a very special price. 
Therefore, program participation is 
extremely limited. Please act now 
to assure your place on the Great 
American Frontier Adventure! 

For full details on the 

Great American 
Frontier Adventure, 
contact: 

Popular Mechanics 
do The Hakins Company Inc. 
211 First Street 
Ho-Ho-Kus, NJ 07423 
201-445-9424 



Come join Popular 
Mechanics on the Great 
I American Frontier Adven- 
ture to Alaska and the Yukon 
Territory. Programs are planned to 




Popular Mechanics is a registered trademark of The Hearst Corporation. All arrangements for the Great American Frontier Adventure are being made by 
The Hakins Company, which, along with its suppliers of services, is solely responsible for all arrangements, including transportation and accommodations. 
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TECH UPDATE 



Doctors Are Long-Distance Operators 



NEW YORK. NY— A major 
new avenue in health tech- 
nology is oi)ening, merging 
therapy with telecommuni- 
cations to provide remote 
medical attention. 

Pioneering the trend, the 
Programmable Implantable 
Medication System was de- 
veloped at .Johns Hopkins 
Applied Physics Laboratory. 
Surgically implanted in the 
abdomen is a titanium- 
encased infusion pump 
packaged with valves, micro- 
processor, communications 
coils and a 3-month medica- 
tion reservoir. 

After surgery, the physi- 
cian uses a radio transmitter 
to program the pump from 
outside the body. A patient 
can also control medication 
release using his own walkie- 
talkie-size radio-frequency 
programming unit. Fore.x- 
ample, a diabetic could boost 
insulin output after a carbo- 
hydrate-rich meal. 

In an emergency, the phy- 
sician can communicate with 
the pump using a telephone 
transceiver that transforms 
data received from the physi- 
cian's computer into radio 
signals. 

Addressing different long- 
distance emergencies, Med- 
phone Corp. has developed a 
transtelephonic defibrilla- 
tor. The device consists of a 
briefcase-size defibrillator 




hooked up to telephone 
equipment in a house, office 
or hotel. 

On e.xperiencing chest 
pains, the patient or a 
witness opens the ca.se, auto- 
matically dialing the hospi- 
tal, and alerting a physician. 
The defibrillator pads double 
as electrocardiogram (EKG) 
electrodes and transmit the 
heartbeat reading to the phy- 
sician. If electric shock is 
needed to restore normal 



heartbeat, the doctor sends a 
signal that charges and fires 
the defibrillator. 

Medphone is developing a 
cellular version as well as 
other remote-control medi- 
cal devices. 

Telephone therapy may 
sidestep several problems in 
health care, including the ac- 
celerating costs of hospital 
care and the frustrating ob- 
stacles in ])r<)viding emer- 
gency medical services. 



Palm-size pump, cut away to 
show microprocessor, with com- 
munications colls around perim- 
eter. Central hole receives 3- 
month injection of medication. 



Editor : Tim Cole 

Assistant Editor Gregory T Pope 
Contributors: Tom Benenson, 
Mike Fillon, Willictm Siuru 



Defibrillator can only be fired by 
a telephone signal. 
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TECH UPDATE 



Gumming Up Oil Spills 



ST. JOHNS. NEWFOUND- 
LAND— Ocean trials off the 
Canadian coast have proven 
that a chewing gum ingredi- 
ent is effective in reducing 
the spreading action of oil 
spills. 

Normally a tacky, I'ubbery 
mass, polyisobutylene — the 
ingi'edient that gives gum its 
"chew" — is pulverized under 
cryogenic conditions into a 
Vacuum nozzle removes treated 
oil from surface waters. 



fi ee-flowing powder called 
Elastol. 

The powder is then blend- 
ed with solvents that allow it 
to dissolve in oil. 

Once distributed in a spill, 
the powder creates a solution 
that, while still liciuid. resists 
dispersion due to the bonding 
activity of the long, coiled 
polyisobutylene molecules. 
Cleanup times for spills have 
been cut to one-tenth of those 
for pi-cvious efforts. 



Moon Base 

Made 

Easy 

HOUSTON, TX— Engineers 
and architects are proposing 
creative solutions to the prob- 
lems anticipated in conquer- 
ing the Moon. Two concepts 
were unveiled recently at a 
conference sponsored in part 
by NASA and the Lunar & 
Planetary Institute. 

A transportation system 
outlined by Houston engineer 
David Dannemiller would use 
electromagnetic forces for 
landing as well as takeoff. 

The Lunar Magnetic Accel- 
eration Device (LMAD) is es- 
sentially a 2-way railgun. The 
bullet-shaped flight vehicle 
would touch down on a 10- 
mile rod-shaped magnetic 
rail, guided by a microwave 




UMAD vehicle lifts off rail, propulsion magnets disengaging as drive assembly below car swings outward. 



landing system. Magnetic 
interaction between vehicle 
and rail would decelerate the 
craft, and kinetic energy ab- 



sorbed during landing could 
be stored in a superconduct- 
ing electricity storage ring. 
The system would eliminate 




Modular 4-story lunar shelters unfold from delivery cylinders without heavy machinery or manual labor. 



fuel-storage questions. 

Meanwhile. Saudi Arabian 
architect Yousef Hijazi has 
suggested using prefab self- 
erecting structures to house 
lunar pioneers. Prototypes 
now accommodate pilgrims 
to the holy city of Mecca. 

The concept calls for a mul- 
tifloor dwelling to unfold from 
a cylinder that opens after 
touchdown on the lunar sur- 
face. Self-powered winches 
would wind in cables to lift 
each floor, while side panels 
and columns would swing 
down from ceilings to provide 
support. A hydraulic footing 
mechanism would lend sta- 
bility, and pumps would suck 
lunar soil into an inflatable so- 
lar-flux shield that would en- 
velope the finished structure. 

The dwellings would shel- 
ter early inhabitants prior to 
completion of permanent 
Moon-base structures. 
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TECH UPDATE 



Four-Way Door Hinges 

PASADENA, CA — Jet Propulsion Lab engineers have de- 
signed a door that can be opened left or right, top or bottom. 

Mounted at each comer of the door frame is a slotted cup 
that receives a stemmed ball fastened to each door comer. 
When one side of the door is pulled, the two 
connector hinges on that side will pop 
free, and the door will swing open on 
the other side. The slots allow the 
ball to arc out of the cup. 




Free-Ranging Leisure Sub 



PLYMOUTH, ENGLAND 
— Design concepts found in 
military subs have been in- 
corporated into this 2-man 
civilian submersible, the 
Marlin SI. 

A 50-hp diesel-electric en- 
gine gives the sub an 8-knot 
surface speed, eliminating 
the need for a support ship. 
The engine recharges the 
electric batteries that power 
subsurface movement. 

In addition, a streamlined 
cowl covers the machinery 



that festoons most other sub- 
mersibles. The Marlin can 
cover substantial distances 
underwater by gliding be- 
tween power spurts. 

Inside, the pilot lies face- 
down on a sloping couch, his 
viewport angled down. A 
second crew member sits 
above at a conning tower. 

Relatively inexpensive (at 
$200,000), the Marlin could 
herald the emergence of the 
personal sub- 
mersible. 



Cockpit Looks Ahead 



NEW YORK, NY— The fast- 
changing world of cockpit 
technology continues to spin 
out Innovations for tomor- 
row's flyers. Newly devel- 
oped hardware will both dim 
and enhance a pilot's view. 

On the training side, pilots 
can use glasses developed 
by Instrument Flight Re- 




search to practice flying un- 
der instrument conditions 
while an instructor has an un- 
obstructed view. 

The glasses remain clear 
as long as the pilot is looking 
at the panel instruments, but 
cloud over to a preset visibili- 
ty when the pilot looks out the 
window. A scud setting ran- 
domly varies visibility from 
zero to the preset range, to 
simulate broken clouds on a 
final runway approach. 
A military version with an 
all-plastic visor allows pilots 
to use the simulator while 
wearing helmets or eyeing 
head-up displays. 

Meanwhile, McDonnell 
Douglas recently showed 

Console adjusts visual 
range In bad-weather 
simulator. 

>7 




Big Picture simulated by rear projection. 
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off its Big Picture future-cock- 
pit concept at the Farnbor- 
ough Air Show. 

The idea is to replace the 
entire instrument panel with a 
lOO-sq.-in. video display 
spanning the cockpit. Big Pic- 
ture would allow information 
from short- and long-range 
sensors to be presented on a 
unified range scale instead of 
on separate monitors. 

The sensor data pops up in 
windows overlaid on a con- 
stantly moving map. The pilot 
can customize the presenta- 
tion in flight, shifting informa- 
tion around with voice or 



touch commands. Instrument 
information would be relegat- 
ed to a head-up display on the 
helmet. Big Picture would 
likely be twinned with McDon- 
nell's Agile Eye helmet, which 
features a built-in sighting 
system that aims weapons. 

At the moment, Big Picture 
remains a flight simulator. 
Technology hasn't caught up 
with the need for a screen big 
and bright enough to counter 
intense sunlight at high alti- 
tudes. The perfection of 
semiconductors that emit vis- 
ible-light laser energy may 
provide the needed push. 
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JANUARY 1989 



Laser Wind 
Sounder 

HUNTSVILLE, AL— Re- 
searchers at Marshall Space 
Flight Center want to put a 
laser anemometer in space. 

The light detection and 
ranging (lidar) device woulil 
bounce infrared laser ligi 
off airborne particles. Analy- 
sis of reflected light would 
determine speed and direc- 
tion of winds and concentra- 
tion of suspended particulate 
matter. 

The instrument could he 
mounted on the polar-orbit- 
ing Earth Observation Sys- 
tem (EOS) platform, to trac k 
global wind circulation, or on 
the Space Station to focus on 
the tropics and subtropics. 

Wind profiles derived from 
lidar readings will replace 
atmospheric data obtained 
from sounding balloons. 

Lidar will be particularly 
helpful in tracking poorly un- 
derstood ocean winds. 




TECH UPDATE 



World's Biggest Printer 

TORRANCE, CA— This 
high-speed paint-jet printer 
features rolling cirums that 
measure 14 ft. across. Oper- 
ated by Computer Image 
Systems, the printer gener- 
ates huge advertising images 
from photogi'aphic transpar- 
encies scanned and digitized 
by computer. 




Megaprinter (below) can print 
on to material strong enough to 
be towed behind plane (above). 




Lidar uses circular traci<ing pat- 
tern to obtain wind data from 
ground up to 40,000 ft. 



Mach-2 Business Jet 



Looicing inside The Engine 



SAVANNAH, GA— Gulf- 
stream Aerospace is outlin- 
ing requirements for a super- 
sonic corporate jet to be 
made available bv 2000. 

The lOO-ft.-Iong plane 
would have a deeply swept 
delta-wing formation with 
twin-canted vertical stabiliz- 
ers and forward canards. 
Wingspan would be 60 ft. It 
would carry 10 to 12 passen- 
gers and a crew of two. 

The primary obstacle re- 
mains the elimination of sonic 



booms while flying over land. 
Rolls-Royce, which makes 
the Olympus engines used by 
Concorde, is experimenting 
with variable-cycle jet en- 
gines. These engines would 
act as turbofans at takeoff 
and during subsonic flight, 
reducing noise and fuel con- 
sumption. 

At cruise speeds, the en- 
gines' bypass outlets would 
close off and the plane would 
become a Concorde-type tur- 
bojet. 



WASHINGTON, DC— Re- 
searchers are employing dif- 
ferent techniques to explore 



WmM 



Fuel spray injection in DISC. 




Gulfstream supersonic businessjet for transoceanic sprints. 



Ignition as piston nears top. 



Fuel burns fast as piston drops. 



the inner workings of en- 
gines during combustion. 

At Los Alamos National 
Labs, a research group is us- 
ing a Cray supercomputer to 
model fluid dynamics inside a 
direct-injection stratified- 
charge (DISC) engine's com- 
bustion chamber. The group 
is trying to determine opti- 
mum chamber shape, injec- 
tor location and design, 
spark location and other pa- 
rameters for the experimen- 
tal engine before a produc- 
t ion model is developed. 

Meanwhile, Sandia Na- 
tional Labs has fitted a 
sparkplug with eight fiberop- 
tic lightguides. The fibers 
lead to a computer that ana- 
lyzes light from the ignition 
flame. The sparkplug fits 
into any unmodified produc- 
ction engine. 



Fibers' eyes are in plug housing. 
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Only NRI gives you a 27" high-resolution 
stereo color TV you build to prepare you for 
today's video servicing careers. 



Become one of America's most sought- 
after technicians ... put your talents 
and spare time to work for you in the 
"explosive-growth" world of home 
entertainment electronics. 

Ttain in state-of-the-art video/audio serv- 
icing and become a fully qualified service 
professional the uniquely successful NRI 
way. It's hands-on training, at home . . . 
designed around the latest electronic equip- 
ment you build and keep as part of your 
training. 

The High Tech Revolution 
in the Home Is Just Starting 

Sweeping changes are taking place in our 
homes, changes brought about by the 
phenomenal growth of home entertainment 
electronics. Already available are high res- 
olution TV, TVs with stereo sound, simul- 
taneous multi-channel viewing, projection 
TV, Camcorders, 8 mm video cassettes, and 
compact disc players. 

And the revolution has spread to the busi- 
ness sector as tens of thousands of com- 
panies are purchasing expensive high-tech 
video equipment used for employee train- 
ing, data .storage, even \ideo conferencing. 

Join the Future or Be Left Behind 

Today the consumer electronics industry 
represents a whopping $26 billion oppor- 
tunity for the new breed of consumer 
electronics technician. 

Today's consumer electronics revolution 
is creating huge servicing and repair mar- 



kets that are just starting to boom. 

Here is your chance to become a fiilly 
qualified professional the way tens of 
thousands have trained with NRJ. 

Totally Integrated 
Hands-On Training 

Since NRI training is built around "leam 
by doing," right from the start you con- 
duct important ejqieriments and tests with 
your professional digital multimeter You 
assemble the remarkable NRI Discover}' Lab 
and perform a complete range of demon- 
strations and experiments in the process. 




NRTs commitment to you goes beyond pro- 
viding you with equipment appropriate to 
the latest technology. Best of all, we ensure 
that in the learning process you acquire the 
very .skills that will make you a proCesslonal 
service technician on the job. 



You Build a 27" Stereo TV 

During the xsscmbK process of your state- 
of-the-art Heath Zenith 2"'" T\'. \ou learn 
to identifS- and work with com[-H)nents and 
circuits as tiicv actually appear in com- 
merci;il circuitr\: Tlicn thn)ugli tests, adjust- 
ment.s, ;uid experiments \ou quickl\- master 
professional tr()ub!esh(K)ting and bench 
techniques. 



Inside Your TV 

Hie Heath Zenith 2— T\ has all the fea- 
tures that allow you to set up tockiy your 
complete home \ideo center of the Hitiire. 
Flat screen, square comers, and a black 
matrix to produce dark, rich colors . . . 
even a powerfiil remote control center that 
gKts you total command of video and audio 
operating modes. 

NRI has purposely designed your train- 
ing around equipment that has the same 
hi^-tech circuitry you'll encounter in com- 
mercial equipment. That means your train- 
ing is real-world training. 



SEND COUPON TODAY 
FOR FREE NRI CATALOG! 



SCHOOLS 

McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue, NW, Washington, DC 20016 
We'll give you tomorrow. 



[E'check one free 
catalog only 

□ TV/Audio/Video Servicing 

D CompuiCT Elatronics 

□ Satellite Ekcironin 

O Robotics & Indiuirial Control 

□ Industrial Elcctronta 

□ Telephone Servicing 

D Digital Electronks Servicing 

□ Basic Electronics 
D Electricians 



hot Career courses 
approved under (il Bill 
□ chetk for dnaih. 



1~] Small Engine Repair 
n Air Conditioning, 

Heating. & Refrigeration 
r~l l-oclcsmiihing & 

Elearonic Security 
D Photography 
□ Bookkeeping* 

Accounting 



Name (Pkuc prim) 



Ciiy/Siite/7.ip |0(WH9 
Accredited by Ihc Naiionat Home Study CourKil 
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Camera Sees Back In Time 



GAITHERSBURG, MD— 
By the time a lightning bolt 
strikes, or an engine compo- 
nent suddenly fails, it's too 
late to record how it hap- 
pened. At the National Insti- 
tute of Standards and Tech- 
nology, physicist Edward F. 
Kelley has overcome this with 
a device that photographs 
events after they occui\ 

Called an image-preserv- 
ing optical delay, it works by 
bouncing the light from the 



event to be photographed 
through a 885-ft.-long maze 
of mirrors, which holds it up 
for 390 nanoseconds. Mean- 
while, an electric pulse races 
along a shorter path to trip a 
camera's high-speed shutter. 
The pulse beats the image by 
290 nanoseconds, allowing 
time for 10 quick shots of 
what hajjpened. 

The technique is being 
used to probe electrical insu- 
lation failures. 





Km ENTRANCE ^ 
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Ught bounces among mirrors, while signal shortcuts directly. 



Booms rotate as waves move along axis. 

Isolated-Areas Ocean Power 

GOTHENBURG, SWEDEN— The latest system to gener- 
ate electricity from ocean waves uses two floating cylindrical 
booms. Slanted vanes run across their exterior. Crests wash- 
ing over the booms fill the upward-opening vanes on one side, 
and trap air under the downward-facing vanes on the other. 




Water weight pulls down. 




To Dance 
On Air 

NEW YORK, NY— Highly 
complex and ingeniously 
simple technologies are help- 
ing aircraft turn, dive and 
climb with more agility and 
better control. 

The complex variety is rep- 
resented in Agile Eagle, 
which recently began flight 
testing. The F-15B is fitted 
with jet nozzles that direct 



(or vector) engine thrust up, 
down or forward. 

Pilot workload is eased by 
a fly-by-wIre system that inte- 
grates nozzle operation with 
that of the plane's retrofitted 
canards and other 
control surfaces. 

Vectored thrust 
will increase the F-15's dog- 
fight performance and, along 
with other modifications, 
shorten landings by 72 per- 
cent. 

NASA has developed a 



much simpler device called a 
leading-edge vortex flap, 
which promises to help 
swept-wing aircraft perform 




better on takeoff 
and in tight turns 
Whenever a plane 
flies at a high angle of 
attack, vortices of turbulence 




; NASA F- 1 06B with leading-edge vortex flaps (at>ove right) and Agile Eagle F- 1 5 demonstrator. 



flow back over the 
tops of the wings. 
These vortices produce lift, 
but also create drag, slowing 
the plane. Vortex flaps, an- 
gled sharply downward from 
each wing's leading edge, 
force a controlled vortex to 
form there, so it doesn't flow 
back over the wing. 

Confined to the leading 
edge, the vortex counteracts 
drag by pulling the wing for- 
ward as well as upward. 

Tests aboard an F-106B at 
NASA's Langley Research 
Center showed the flaps in- 
creased maneuverability by 
20 percent. [To] 
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Save GaSj Save Engine with 'POLY' 

GUARANTEED LOWEST PRICE (see details below) 



The foDowiiig introdaces one of tbe 
most fully tested and proven gas sav- 
ing, frictlon-redacing engine treat- 
ments ever to reach the market! 

The Secret is "Poly" 

"Poly" is short for polytetrafluoroethy- 
lene (TFE), the slipperiest substance 
known to man. (1981 Guineas Book of 

Worid Records). Petrolon Corporation, 
makers of Slick 50, invented a way to 
permanently bind this slippeiy chemical 
to your engine with one treatment Just 
one quart of Slick 50 can reduce engine 
friction, increase gas mileage and horse- 
power and reduce engine operating 
temperature, causing your oil and engine 
to last longer .. .plus it reduces metal wear, 
defraying costly overhauls. 

Years of Testing and Use 
Have Proved it True! 

Slick 50 has been thoroughly tested in 
Independent laboratories and out on the 
road: 

The March/April 1982, p. 35 issue of 
"Consumer Dijgest" magazine stated. 
"Slick 50 does reduce engine heat and 
ordinsuy wear, and our informal tests 
Indicate that It will improve gas mileage 
by about 2 or 3 miles per gallon." 

One of the country's most respected 
research institutes reported applying 
a powerful ultrasonic cleaning process to 
a Slick 50 treated engine and were sur- 
prised at its permanence. "We actually 
expected the Petrolon Slick 50 TFE Resin 
coating to also be removed, but later 
found it was still there." 

TUV, a German testing laboratory with 
credentials every bit as prestigious as our 
Underwriters Laboratories, tested Slick 
50 in 1986. They found substantial 
Increases in both gas mileage and horse- 
power. Their tests showed that these 
gains were due to a reduction in friction. 

The Federal Aviation Administra- 
tion has fully accepted a similar product 
for aircraft— Slick 50 Aircraft Piston 
Engine TYeatment (FAR *33.49). This 
FAA endurance test- simulated 1400 
hours of engine use. 

The power technology laboratory at a 
leading southwestern university 
stated, "Slick 50 does increase horse- 
power and decrease fuel consumption in 
tests done at the university." 

The Space Shuttle Cofaunbia uses the 
chemical "poly" In its gears and bearings 
because it is the only chemical lubricant 
which can withstand the heat and cor- 
rosive elements of space. 

Perhaps most dramatic of all is a tor- 
ture test overseen by the Automotive 
Services Council for Pennsylvania and 
shown on WTVE television. Three cars 
with 75,000 to 129,00 miles on them were 
treated with Slick 50. Sbc months later 
the oil was drained from each vehicle, and 
the cars driven without the oil plugs for 
about a half hour. The water temperature 
never rose and the engines sustained no 
^parent damage. 
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It's Easy to Treat Your Engine 

A few minutes before oil and filter 
change, add the engine flush you get 

free with each order to clean out the 
engine. Let the engine idle for 5 minutes. 
Then drain the oil, change the filter and 
add the proper amount of oil, less one 
quart. Add one quart of Slick 50, drive 
for 30 minutes, and leave It in the crank- 
case for at least 3,000 miles. As the engine 
operates, the oil carries the "Poly " 
between the parts where it is burnished 
into the pores of the metal. 

Only One Treatment Necessary 

It's permanent so you do it only once, 
not each time you change oil. One quEirt 
of Slick 50 will treat all standard 4, 6 and 
8-cylinder gasoline and diesel engines. 

Works with Most Oils 

Slick 50 will work with all petroleum- 
based oils and all synthetics compatible 
with petroleum-based oils with the excep- 
tion of graphite oils. However, once an 
engine is treated, you can go back to a 
graphite type if desired. 

4 Ways Slick 50 
Saves You Money 

Your actual percentages may vary 
depending on your driving, vehicle con- 
dition, weather and geographic location, 
but no matter what your conditions. Slick 
50 can: 

1. Increase mileage 

2. Increase horsepower (small economy 
cars and large RVs really need this) 

3. Reduce operating temperatures, thus 
increasing the lubrication and life of 
the oil and engine. 

4. Minimize or eliminate costly overhauls 
by reducing engine wear 



Up to 90% of the engine wear on a car 
can be caused by lubrication starvation 
cars exjaerlence when first started before 
the oil begins to circulate. Slick 50 can 
eliminate this problem for less than the 
cost of two tanks of gas. 

Slick 50 Will Not 
Affect Your Warranty 

Slick 50 is susp)ended in an excellent 
grade of petroleum oil which meets or 
exceeds every manufacturer's engine 
warranty requirements. In addition, this 
oil carries an American Petroleum Insti- 
tute service classification SF-CC-CD. 

There's No Risk with 

Our Money Back Guarantee 

Use Slick 50 for 3000 miles. If you don't 
notice an improvement in engine perfor- 
mance, return your invoice with a short 
note telling why, for a prompt full 
refund— no questions asked. 

Profit from Selling 
Slick 50 Yourself 

Here's an opportunity to make hand- 
some profits. Having such solid test 
results from major institutions make 
Slick 50 easier to sell than many other 
products. Free dealership information is 
sent upon request 

GUARANTEED LOWEST PRICE! 

If at time of purchase you have seen Slick 
50 advertised In a current magazine at 
a lower price, we will beat that price by 
$2.00 per quart. 

For purchase or further information 
cantoD-Cree 1-800-525-8624. ext. 1 
(in California l-SOO-233-9559) or 
send to: Progressive Energy Corpor- 
ation. 255 South Bent Avenue, #B2, 
Dept. PM189, San Marcos, California 
92069. 

Yes, I want to improve my car's performance 
and save my engine— rush me risk free; 

□ One Slick 50 at $39.95 + $4.00 shipping and 

handling, cam Pesidems hM e' 2% Sales Tax 

□ Give me free shipping and handling for my 
order of 2 or more at $39.95 each. 

□ Check □ C.O.D. □ Visa /MasterCard 
Card# 



Exp. Date . 
Name 



Address 

(Give street address if possible for UPS delivery) 

City State Zip 



Progressive Energy Corporation 

255 South Bent Avenue. #82. Dept,PM189 
San Marcos, California 92069 
CALL NOW, TOLL FREE 1-800-525-8624 
IN CALIFORNIA, TOLL FREE 1-800-233-9559. 
• 1988 Progressive Enefgy Corp. 



OUTDCXDRS 



BYJOESKORUPA 



Fifty Years In The Fast Lane 




□ HE WIZARD OF 
Wisconsin. That's 
what Mercury Ma- 
rine founder E.G. 
"Carl" Kiekhaefer was 
called and I can't think of a 
more apt title. When Kie- 
khaefer (pronounced Kee'- 
kayfer) died in 1983 I was 
only in the marine industry 
for a few years and never got 




"Miami Vice" 's Don Johnson (above) set New Orleans-to-St. Louis record using 
IMerc-LamborghinI engines (left), the most powerful production sterndrives made. 



to meet the legendary entre- 
preneur. But I couldn't es- 
cape hearing tales of his inno- 
vative genius and bulldog 
determination to be the best. 

Like many intensely driv- 
en men, Kiekhaefer was a 
colorful character. He was 
fond, for example, of hanging 
a competitor's engine over a 
bonfire at dealer meetings 
and hosting a ceremony 
called "melting the enemy." 
He worked Herculean hours 
and never took a vacation 
because, I was told, "he 
wouldn't know what to do 
with himself." 

He was also a renowned 
perfectionist, a personality 
trait that frequently comes 
with a rough edge. Kie- 
khaefer had a short fuse 
when frustrated and was 
known to fire some of his clos- 
est associates. Those who 
knew him well, and cared 
enough to put up with an off- 
with-his-head temper, re- 
fused to leave and were often 
rewarded for their gump- 
tion. Others, including some 
big industry names, left with 
long-standing chips on their 
shoulders. 

His obsessions, no doubt, 
drove him beyond the limits 



of most men. His accomplish- 
ments include 200 patents, 
100 marine industry firsts, 
and a room full of boat and 
auto-racing trophies. 

Merc's 50th 

But Kiekhaefer's greatest 
achievement was the cre- 
ation of a giant marine engine 
company based in a quaint 
little farm town called Fond 
du Lac, Wisconsin. 

In 1939, the 35-year-old 
son of a farmer borrowed 
$25,000 to buy the physical 
plant of the defunct Cedar- 
burg Manufacturing Co. His 
original intent was to build 
magnetic devices and go into 
competition, I suppose, with 
Stearns Magnetic, of Mil- 
waukee, where he'd worked 
for 10 years and risen to the 
rank of chief engineer. 

To generate cash flow, the 
new owner salvaged the com- 
pany's only inventory, 400 
faulty Thor outboard engines 
previously rejected by Mont- 
gomery Ward. Kiekhaefer 
knew very little about out- 
boards, but he repaired the 
Thor engines well enough 
that Montgomery Ward 
bought them back and anoth- 
er catalog firm. Western 



Auto, placed a new order. 

Within a year, Kiekhaefer 
was ready to capitalize on the 
booming demand for out- 
board motors by introducing 
his own line. Mercury, at the 
New York Boat Show in Jan- 
uary 1940. Within a year the 
fledgling outboard company 
had orders for about 45,000 
units. 

Born to run 

But the war effort shut down 
all nonmilitary use of alumi- 
num. When production was 
resumed Kiekhaefer was 



ready to shake the industry 
with a major development. 
Mercury's famed 2-cylinder 
Lightning outboard. Al- 
though the 19.92-cu.-in. en- 
gine was rated at 10 hp, it not 
only beat all competitive mo- 
tors in its class at the 1947 Al- 
bany to New York race, but 
outperformed motors rated 
twice as powerful. 

Kiekhaefer soon followed 
this triumph with the intro- 
duction of the equally famed 
Thunderbolt, the industry's 
first 4-inline, 2-cycle engine, 
in 1949. It was the first stand- 




GM's engine of the future. Corvette LT5, is built by Mercury. 
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ard production outboard to deliver 1 hp 
per cubic inch. 

Among the innovations pioneered by 
Mercury, and spearheaded by Kie- 
khaefer, were the 1-piece driveshaft 
housing and streamlined engine cowl 
(1939), remote throttle and shift control 
system (1949), key-switch operation of 
electric starter and choke (1954), jet- 
prop exhaust system and single-lever 
control unit (1957), a standard-produc- 
tion 6-cylinder outboard that exceeded 
100 mph (1957), hydraulic power trim 
(1966) and more than 100 others. 

In 1961, Kiekhaefer sold Mercury 
Marine to the Brunswick Corp. , a con- 
glomerate based in Chicago that has 
become one of the country's largest 
companies. The company, the Wizard 
from Wisconsin started with $25,000 in 
1939, was now worth $33 million. Kie- 
khaefer, who became Brunswick's larg- 
est stockholder and vice president, 
continued to be Mercury's driving force 
for the rest of the decade. 

MerCruiser sterndrive engines, 
Kiekhaefer's biggest blockbuster, were 
launched in 1962 and began to set a stand- 
ard for high-performance offshore 
applications that it has never relin- 
quished, although Volvo and former 
Mercury engineer Jim Wynne devel- 
oped the technology two years earlier. 

In 1969 Kiekhaefer resigned from 
Mercury and Brunswick to form his own 
company, Kiekhaefer Aeromarine, 
where he continued to be a fierce com- 
petitor. Powerboat magazine estimates 
that Kiekhaefer engines, under his own 
name or MerCruiser's, won 450 of 643 
offshore racing events from the incep- 
tion of sterndrive power in 1962 to the 
time of the great man's death in 1983. 



High-performance legacy 

Competitiveness and product innova- 
tion are still very much a part of Mercu- 
ry Marine. Last year MerCruiser cele- 
brated its agreement with Lamborghini 
Motors by equipping two 630-hp V12s 
with Super Speedmaster Stem Drives 
and setting a new record (recently bro- 
ken) in a race from New Orleans to St. 
Louis. These propulsion units are the 
most powerful production sterndrives 
on the market. 

Recently, Merc formed a division that 
would have pleased its founder — Mer- 
cury Powerboats, which will market 
fishing boat packages (boat, motor and 
trailer units) in 1990. 

And the future holds an even more 
dramatic development. Two years ago 
GM selected Mercury as exclusive man- 
ufacturer of its engine of the future, the 
5.7-liter, 350-cu.-in. Corvette LT5. 
Mercury was selected because of its 
high-performance background, alumi- 
num-block expertise and ultraprecise 
machining capabilities. 

The LT5 will power the hot new Cor- 
vette ZRl, which will be the fastest pro- 
duction car in the world when it hits the 
pavement in a couple of months. It is the 
first all-aluminum 4-cam, 4-valve-per- 
cylinder V8 engine built in the U.S. for 
nonracing applications. It combines de- 
mon speed with durability, lightweight, 
small size and fuel economy. 

This description, of course, is a per- 
fect recipe for a hot sterndrive engine 
and Mercury may have a marinized ver- 
sion ready for the 1990 model year. No 
doubt the LT5 engine will do for boating 
what it's done for Corvette — leave ev- 
erybody else in the prop wake. Carl 
Kiekhaefer would be proud . IM 



Merc Then And Now 

The first Mercury outboard (below) 
rushed out in 1940 to fill the need for 
booming demand, in- 
corporated a number 
of design innovations 
later adopted by the 
entire outboai'd indus- 
try, including a rub- 
ber rotor water 
pump, enclosed lower 
shaft housing, and a 
reed-valve induction 
system. Merc's latest 
top-of-the-line out- 
board (far right) is the 
V6 200XRi, with elec- 
tronic fuel injection 
(EFI). This system uses an 
electronic control unit that de- 
livers fuel to the engine based 
on input from sensoi-s monitor- 
ing rpm, throttle position, 
manifold pressure and engine 
temperature. — J.S. 




WORLD'S SMALLEST- 



WEATHER STATION 




THE AMAZING WEATHER COMPUTER THAT 
YOU CAN HOLD IN THE PALM OF YOUR HAND. 

DIGITAR's new TWR-3 Micro Wealher Station includes 
a computer, precision Mind vane and speed sensor with 
mounting hardware, and 40 feet of cable. For only 
1 159.95 . With the optional, automatic-emptying RG-2 
Rain Collector ($49.95) you can e>'en monitor rainfall! 



• WND .<SPEED 

• W1N0 DIRECTION 

• WIND CHILL 

• WIND Ul'ST RECORD 

• TEMPERATURE 

• HI/LOW TEMP RECORD 



• RAINFALL (OpUmall 

• TIME OF DAY 

• AUTO SCAN 

• METRIC /STANDARD 

• NICAD READY 

• ONE YEAR WARRANTY 



MACNAPHASE INDUSTRIES, INC. 
1502 PIKE STREET N.W. 

AUBURN. WA moot 

ORDERS ONLY: 800-322-1502 

INFORMATION: 206-735^)374 FAX: 206-735-9044 



MADE IN U^.A. 



M/C & VISA 



Cut Fuel Bills 



HEARTH-AID® II 

FIREPLACE GLASS DOORS 
W/HEAT EXCHANGER 

COOL MM 

You don't 
need to 
sacrifice your 
Fireplace's 
appearance 
or the delight 
of an open fire to 
be Energy efficient. 

For Free information and Dataiis Writs: 

FIREPLACE HEARTH AID 
106 Reynolds Dr. - Franklin, TN 37064 
Phono: 1-800-742-HEAT 

(615)790-1609 PM 




duality Alternative to 
High-Cost Inflatable 
Boats! 




■ Wti.g^s9' OS 

• KoJds 5 adults 

• TatiesuptolShp nxMOf 

Why pay $1000 or ever more lor an inflatable boat? 
Our popular Sea Eagle GT-15. shown above, holds 
5 adults, goes over 20 mph and costs only $700 And 
now it features molded-plaslic floorboards and tran- 
som (or longer life, greater statxiily, easier assembly 
and no maintenance! 

FREE color catalog! Write: Sea Eagle, Dept 385, 
104 Ariinglon Ave,. St. James. NY 1 1780 or phono loll- 
free any time: 1 -800-367-3600. extension 385. 
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CAR CLINIC 



BYMORTSCHULTZ 



Hot Spot 



n WASHED my car on 
one of those hot days 
we had last summer 
and failed to be quick enough 
to get the soap off the win- 
dows before it dried. This 
caused spots on the glass. 
I've tried one glass cleaner 
after another, but the spots 
won't come off. The soap I 
used is specifically for wash- 
ing cars and is made by a 
well-known company. Do 
you have any suggestions? 

ROBKKT BOCCIOI-ATT 
WATERTOWN. NY 

It's probably not the soap's 
fault. I don't know of any in- 
gredient used in a soap made 
for car finishes that would eat 
into glass without also eating 
into the painted surface. On 
the other hand, minerals in 
water when subjected to the 



sun can dry and cause crusty 
spots that are tenacious 
enough to resist window 
cleaners. These spots can 
probably be removed by 
scraping them, carefully, 
with a razor blade. The resi- 
due that remains can then be 
washed off. 

As a last resort, the win- 
dows could be polished with 
any of several commercial 
preparations intended to re- 
move minor scratches. You 
might try this yourself, or 
sublet the job to an automo- 
tive glass shop. 

Trench Warfare 

Hairline cracks in the vinyl 
roof of my 1978 Oldsmobile 
Delta 88 are beginning to join 
and form lengthy gullies. I 
have called several shops 
onlv to be told that there's 



Stuck On Tape 

You don't have to rely on sonne- 
one using an electronic air-leak 
detector who might charge you 
as much asSIOO. 

Instead, try using duct tape 
to seal potential leaks one at a 
time, road testing between 
each taping to see if the air leak 
has beenzippered. 

For example, when checking 
the windshield, start by taping 
the upper edge. Take the car 
for a ride. If the noise is no long- 
er apparent, you'll know that 




you have to remove the mold- 
ing to reseal the area. But if 
the noise continues, tape and 
test the left or right edge next, 
then the other side and finally 
the base. Don't forget that a 
space between a body side 
molding and a door or fender 
can also produce an air whis- 
tle. So tape each molding in 
turn and test. 




nothing that can be done to 
save the roof. I find this hard 
to believe. Is there any way 
to repair a vinyl roof? 

MICHAEL BERNARD 
MT. PLEASANT, MI 

No! Cracks in a vinyl roof are 
similar to cracks that form in 
a concrete driveway. But un- 
like concrete, cracks in vinyl 
can't be patched. 

Once the process begins, 
you may be able to stop its 
progress, but you can't repair 
the damage that's already 
taken place. 

The root of the problem is 
the inevitable hardening 
caused by the plasticizers, 
which are volatile, evaporat- 
ing out of the vinyl. You can 
delay that process, however, 
with any of several products 
sold for vinyl-top care. The 
important thing is to apply it 
regularly, to retard the loss of 
the plasticizers. 

Vinyl interiors crack for 
the same reason, but here you 
probably should stick to a 
more universal product, like 
Armor-All or Son Of A Gun, 
which won't leave your 
clothes stained the same 
shade as your interior. 
They'll do a pretty good job of 
preserving your vinyl roof as 
well, although being clear, 
they won't be much help re- 
storing the faded color. 

Tar Seeks Oil Foil 

There is a persistent oil leak 
around the valve cover of my 
1984 CJ-7 Jeep 258-cu.-in. in- 
line 6-cylinder engine. The 
dealer replaced the gasket 
using both a silicone gasket 
sealer and a cork-composi- 
tion gasket, and torqued the 
cover to specs. The cover 
isn't warped and the head is 
like new. But no matter 
what's done, the cover starts 
to leak oil a short time after 
repairs are made. Another 
difficulty I'm facing is that 
I'm now stationed in Spain 



(the vehicle is here with me), 
and the nearest Jeep dealer 
is some distance away. The 
leak, however, started when 
I was in the States. At that 
time, the dealer told me 
there was nothing more he 
could do. Shall I give up? 

BRIAN PARKS 
U.S. NAVY, KPO NEW YORK 

Not yet. Back in 1986, what 
was then AMCIJeepI Renault 
issued I -Sheet 1668. 1 -Sheet 
stands for Instruction Sheet, 
which is what the company 
called its technical service 
bulletins. It announced a re- 
designed valve cover for the 
258-cu.-in. engine in 1981 -86 
vehicles. The part number for 
the cover and hardware, 
which you can now obtain 
from a Chrysler/ Jeep dealer, 
is 8983 503 343. 

The new cover has a pre- 
cured RTV seal and is se- 
cured to the cylinder head 
with special holts and retain- 
ing nuts. The Jeep dealer in 
Spain should be able to get 
the kit and Instruction Sheet 
needed to install the cover. If 
not, you'll have to wait until 
you and the Jeep ship back 
home. The Instruction Sheet 
is needed. Among other pro- 
cedures, it describes drilling 
and tapping three new holes 
in the cylinder head. If the job 
is done without referring to 
instructions, the repair may 
not be successful. 

A Touqh Act 
To Follow 

I'd like to add to the answer 
you gave Frank Ferrer in the 
October '88 "Car Clinic" 
(page 22). His 1987 Ford 
Taurus GL 4-cylinder engine 
keeps losing coolant, and 
there are no apparent leaks. 
Your suggestions, of course, 
were quite valid, but my ex- 
perience with the same prob- 
lem was caused by a defect 
that had nothing to do with 
( P/f fi.sp til rn to page JH) 
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GIFT SUGGESTION 



ET IT NOW 




Model '120 
- - P'-ii Auto* 



Model 310 
Full Auto 




Buy any one of thes«. 
FULLY AUTOMATIC 
world class knive!; 
and get the Modef 
-434 Full Auto I 
Minuteman 
ABSOLUTELY FREEl 

Swiff, Silent, ana 
Ready When You Arei 



Genuine, 
Automatic And 
Completely Finished 

Sold In Lagal Kit Form* 




Model '108 

Full Auto* Nato^illtary 

Lock and Load the most popular 
automatic in the world! 0.0. covers and 
gun metal hiacit caps conceal a ra2or honed 
blade of mirror polished 440 carbon steel which 
in or out at your command. B" 

$1^.85 On sale thru December only $14.95 

Model M-970 Full Auto* Special Forces 

Heavy duty and built to stay that way, the M.970 utilizes a cam — 
spring activator within its large contoured grip. Touch the 
button and it delivers a finely honed blade o< mil-spec stainless 
steel. Instantly retractable. A full 9 inches. 

On sale now thru December only $19.95 

Model 310 Full Auto* Gravity Knife 

The original 6" all-steel design. Own the famous knife first 
developed by American O.S.S. Intelligence. Sleek, swift, and 
deadly. Press the release, flick the wrist — the surgical steel 
blade snaps ready. Sold In kit form only. 

Preview price thru December only $24.95 

Model AC-92 Full Auto' "Never Again" 

Sleek, gleaming, all steel construction. Front opening. Touch of 
the button propels a ready, willing, and able surgical sharp 
blade of 440 stainless steel. Nearly nine inches long, this full 
metal jacket is built for a lifetime of rugged use. 

On sale now thru December only $29.95 

Model -120 Full Auto* The Sicilian 

Beautifully Handcrafted In Italy, the classic lines of the Model 
120 have earned a reputation from the hills of Corsica to the 
asphalt jungles of New York. This truly collectible knife features 
Swiss steel guards, full brass liners, deep swlrl pearlescent 
grips. Touch the button and out arcs a flashing, sleek blade of 
heavy gauge razor sharp Chromex steel. 

Supplies guaranteed only thru March '89 . $49.95 




THE EDGE COMPANY 

P.O. BOX 826 
BRA TTLEBORO. VT 0530 1 

TO ORDER 
CALL TOLL-FREE 
1 ■800-445- 1021 

OR SEND TO: 



The Minuteman Model 434 Full 
Auto* Now Free. 

The unique, classic design of the Minuteman 
Full Auto traces its history to Germany, where it 
was first seen in 1895. Handforged of European 
steel and Mexican Rosewood, the precise full- 
auto action snaps out a clip point blade of 
polished and beveled 440 stainless steel. Over 
8" of serious knife. 

Normally $29.95 Now yours FREE with 
any of the above! 



'Aim. collvctor and Sporltman: Thotjgh ega ir -afis fo"^ ir ce'ta^n a-Hds t^^p 
cornD'etion ot ihese ktis may vtoLate certain laws Please c^eck youf area Deto'e 
ordering qi assembling, as comoliance with any such law rs the purchaser s 
'esponsitxiny 



P.O. 



THE EDGE COMPANY 
BOX 826. BRATTLEBORO, 
0S301 

1-800-445-1021 



VT 



Gentlemen, please RUSH the following: 
(check proper boxes) 

Mod.l 108 Mcdtl M970 Mo4«l310 

Qly. Qly Qty 

Mod.l AC92 Mod.l 120 

Qly Oly 

Y.t. pl.t.. sl.o rush my FKEE Full Auto Modal • 
434 MInul. man- 
Add S1.S0 P.r Kll Shipping ind Hindling 
ChKk or Mon.y ordw Encloftod * 

MflslerCard - Exp. Oatu 

Vl»a Card • Exp. Data 

NAME 

ADDRESS 

CITY 



I Caitlly Thai I Am Ovar 18 Y.ars ol Age 
SIgnatura 



Foreign Defona* Contractora oiuar aend 
End Ua«r CortUlcallon. I'""! 



EDGE COMPANY KNIVES ARE GUARANTEED FOR LIFE 



Alto Fr9»l Tho Now 1989 Edi 
w«Bn tun uiAM lAOA caan rouilkau 



Companv CatalO' 



log. ..125 Incrmdthlo knIvoM In btazinq color, Call Toll Froo T- 800-445. 702 7 
iqQ--- iucL*aiDi« KUl^ttl tu Diaxiua cqiql' roii toil wlm i-Qnn-4«5- iht i 





Overwhelm your 

Five reasons this season for 
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Giving the Very Best 

Rfmeiiihcr iliosf tew limes when you 
came up with the pertecl jjilin lie rec ipient 
was s<) ()\er\vheimed he kept asking how you 
knew. . . 

That's the elTect Fasspon and KNci>n 
have on dri\ers, because driv ers know w hat 
the experts say aliout nidar tletectcirs. 

C«^•rt»^/D^^■<'^•has tested nidar detectors 
six times in tlie last ten \ ears, and we'v e come 
out on top each time. In 198" the\ e\ en called 
us "the k^ader ( >(" tlie radar deicvtc ir indusin ' 
And Rcxtdf- TmckYiM rated lis "the 
eader in detector techn< )loj;y. " For 
the driver on your list, no other 
sift is as sure to please. 



*9 

]oy^ The Exclusive Source 

\X'e desi.nned Pass|-)on and Escort, we 
make them in our lacton in Cincinnati, and 
we sell directK to \()U. Not through .store.s. 

Our direct ci innection to \( )u a.ssures 
fast resiTonse on orders, on questions, and on 
repairs. We take care of e\ er\ihing. 

As a gift gi\er. you benefit e\ en more. It 
will be obvious sou cared enough to seek out 
the exclusiv e S( )urce. .\nd there's no chance 
the recipient will see Fa.sspon and E.scort 
in the after-Chrisunas clearances. 




*2 

Joy^ Incredibly Easy Shopping 

'just call ustoll freet 1 H(K) ^43- 1(,08 ). 
You'll avoid tratlic jams, [barking hassles, pushy 
crowds, and long lines. 

histead vou'll find a friendlv' radar expert 
w ho can answer am questions vou may have, 
just pick up the ph( )ne. 

If \()u order before '):00 PM eastern time 
.\1ondav through Fridav; we'll ship your pack- 
age the same dav. .■X gift box is av ailable at no 
extra charge, and w e pa\- for 
deliverv by I PS. ( If vou're 
reall y in a hurry, see jov #-i. ) 

.1 Call It'll frw 

1-800-543-1608 



CAR CLINIC ICwitninrd from m'li- 



Ford's head-gasket problem yoii rejiort- 
ed on. This tip, therefore, might help 
Frank and othpr.s with the same condi- 
tion avert an involved engine repair; 

The 4-cylinder engine in my daugh- 
ter's '87 Mustang drove me daffy look- 
ing for an elusive coolant leak. After 
months of searching, I found a pinhole in 
a heater hose, which was leaking only 
under pressure without leaving a trace 
of coolant on the garage floor. The drip- 
ping coolant was falling right onto the 
hot e.xhaust manifold and was evaporat- 
ing instantly. ray j. salek 
BRIDGEWATER, NJ 

Thanks for the tip, Ray. Heater hoses 
should always be inspected closely when 
there is a loss of coolant even if no coolant 
shows itself on the floor. That's why I'm 
printing your letter — to remind DIYers 
reading "Car Clinic" to do so. But in 
Frank's case, he wrote that the cooling 
system in his Taurus was microscopical- 
ly checked by the dealer. As part of the 
examination, the system is put under 
pressure with a cooling system pressure 
tester. Therefore, a leaky heater hose will 
usually show itself. 

Poor Pawl 

The automatic transmission of our 1984 
Chrysler Fifth Avenue is extremely 



Taking Sides 

In the days of distributors that had breaker points, 
you knew when it came to replacing the Ignition coil 
that the primary circuit wire coming from the distrib- 
utor had to be attached to the negative side of the 
coil. So you traced that wire, 
which ran straight from the dis- 
tributor to the coil. 

With electronic Ignition sys- 
tems, the negative side of the 
coil Is still ultimately connected 
to the distributor, but by way of 
the Ignition control module 
(ICM). You can't tell by tracing 
the wire, because it doesn't go 
directly to the distributor. Sensor 
wires, usually two or three or 
more cabled together (see Illus- 
tration) now make the connec- 
tion. Maybe that's why there 
have been so many cases of re- 
verse ignition polarity. Reverse 
polarity is when the primary cir- 
cuit ground wire and primary cir- 
cuit positive wire get switched at 
the ignition coil, resulting in hard 
starting, high-speed miss and 
sparkplugs that dish out ground 
electrodes prematurely. 

Don't remove the old coll until 
you've matched It to the new coil. 



CAF 
TIP 



ELECTRONIC IGNITIO^ 




COIL 
DISTRIBUTOR 



BREAKER-POINT IGNITION 
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favorite driver 

Escort and Passport 



Joy x You Can Have It Tomorrow 

We know that sometimes the holida\'S 
can sneak up, and waiting e\'en a few da>'s for 
the UPS truck is waiting too long. But here's 
the solution: 

Through a special arrangement with 
Federal Express we can offer their overnight 
delivery for only $10. Just call us before 8O0 PM 
eastern time, Monday through Frida>', and your 
package will arrive the next day. 

If you're a last-minute 
shopper, you've come to 
the right place. 

VPSshfpimiisfiw. 
Oi<emtgot delii'ery by 
Federal E:ifmss is only StO 




Joy^ Satisfaction Guaranteed 

Here's the best jo\' of all: Passport and 
Escort are guaranteed to please. Quite simply, 
if for any reason you're not satisfied within 
the first 30 cla>'s, just return >'our purchase. 

We'll immediately refund all your money 
and all your shipping costs. There are no 
hidden charges. Passport and Escort are also 
covered by a full one year limited warranty. 

We've been deli\'ering on these 
promises for o\'er ten years. Call 
now and see how eas\' 
gift-gi\ing can be. 



aft box mailable 
at no extra cbar^. 





Order Today 

TOLL FREE . . . 1-800-543-1608 

( .\U )!! i-'ri Sam 1 Ipm. ,S;it Sun 9:M> <' 1'><'I ) 



: 



B\' mail send to addre.s.s below. All 
orders pr<x es.sc'd inimedialely Prices 
slightK' higher for Canadian shipments. 



PASSPORT 

RAOAR-PfCEIVER 

Pocket-Size Radar Protection 

$295 ( Ohio KsklenB add 116.23 ox) 

ESCORT 

RADAfI WMNING RECEIVER 



The Classic of Radar Warning 

$245 ( Ohio icsldene add (13.48 ox) 



Cincinnati Microwave 
►Department 606819 
One Microwave Plaza 
Cincinnati, Ohio 45249 e i?* cmi 



hard to shift out of PARK when we park 
it nose-up in our driveway, which is a 
steep incline. Our mechanic doesn't 
know what to do. Can you help? 

SID MORTON 
CAMDEN, NJ 

This is a heavy car. When that weight 
comes to bear on the parking mechanism 
in the transmission, it takes muscle to 
pull the transmission out of PARK. 
That's why the procedure recommend- 
ed by Chrysler to park the car on an in- 
cline should be followed with this car 
or any vehicle with an automatic 
trans, as it's not a situation unique to 
Chryslers. Before removing your foot 
from the brake, set the parking brake 
securely and then shift into PARK — in 
that order. 

However, there are 1987 and older 
Chrysler-made vehicles equipped with 
front-wheel-drive (fwd) automatic 
transmissions that are experiencing 
the same condition you are having 
with your rear-wheel-drive (rwd) 
FifthAvenue. 

To resolve the problem in fwd vehi- 
cles, Chrysler issued technical service 
bulletin (TSB) 21-14-87, titled "High 
Pullout Effort From Park" when 
parked on a steep grade. This TSB 
gives a clue as to what could be going 



on with your rear-wheel-drive car. 

The TSB cites the cause of the condi- 
tion in fwd automatic transmissions 
as "improper park rod bullet hard- 
ness" and also the possibility that the 
force needed to shift these fwd trans- 
missions has resulted in a bent control 
lever. A bent control lever makes it 
even harder to shift out of PARK. 

As with fwd transaxles, a part of the 
parking mechanism in your transmis- 
sion ( the parking pawl to be exact) may 
not be up to the task. Therefore, you 
and others experiencing this problem 
with rwd transmissions should have a 
new parking pawl installed if the 
Chrysler-recommended parking pro- 
cedure doesn't work — either that or 
park in the street. 

The parking pawl for your automat- 
ic transmission now being sold in the 
parts departments of Chrysler dealers 
is a stouter unit than the one originally 
installed. In replacing the pawl, you 
should make sure the control rod lever 
hasn't been bent. If it is, replace that 
too. IM 



DO YOU HAVE A CAR PROBLEM? 

Jii.<if (7.?X- Aforf about if. Send your question to 
CarClinic, Popular Mechanics, 224 West 5Tth St.. 
New York, NY 10019. While letters cannot be 
ansuvred indimdually, problems that are of general 
interest mil be discussed in the column. 



SERVICE TIPS 

■ Nissan 1 986'/2-88 pickups and 1 987- 
88 Pathfinders and vans which are slug- 
gish on acceleration or demonstrate a 
rough or erratic idle, requiring you to keep 
your foot on the throttle pedal to keep the 
engine running, should be examined, ac- 
cording to TSB 88-077. The fuel injectors 
may need to be replaced. 

■ With cold weather here, owners of 
1983-88 Buick Skyhawks, 1985-87 Som- 
ersets and 1 986-87 Skylarks may once 
again be faced with the Isuzu 5-speed 
manual transmission clashing its gears. 
TSB 88-7-4 has the solution. Drain the flu- 
Id presently In the transmission and refill it 
with synchromesh transmission fluid. 
That's STF — not ATF (automatic trans- 
mission fluid), which may cause severe 
synchronizer damage. 

■ The way to get rid of a high-pitched 
buzzing noise from the exhaust system of 
your Toyota Corolla if it's equipped with 
the 4A-F engine and was manufactured 
before 2/88 is to install a new exhaust sys- 
tem center pipe. The new pipe has a mini- 
muffler wrapped around it to deaden the 
noise. The part number Is 17420-16320, 
or 1 7420-1 6330 for California. 

■ New rear disc-brake rotors (part No. 
E80Y-1 125-A) and pads (part No. E80Y-. 
2200-B) may be needed to get rid of a 
shudder from the rear when applying the 
brakes between 25 and 40 mph on '88 
Continentals. TSB 88-1 8-4 says so. 
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OLD HOUSE RESTORATION 



BY BOB VILA 



Restoration Glass 



HEN you buy an old 
['iTihouse, you inherit 
LJLJits remodeled past 
— good or bad. Many times, 
old window glass has been re- 
placed in the name of energy 
efficiency. In harder times, a 
past owner may have even 
sold a stained-glass window 
or two to raise needed cash. 

I don't need to tell you how 
a modem window frame can 
create havoc with the facade 
of an old house. Modern 
glass, especially when it is 
used to replace etched, 
carved or leaded glass, can 
have the same effect. 

Several different kinds of 
glass were used in period 
homes. And, you can still find 
most of it being replicated 
by craftspeople today. Of 
course, since much of this 
glass is handmade like it was 
years ago, it doesn't come 
cheap. Expect to pay a pre- 
mium for the skill, time and 
patience required. 

Leaded glass 

Understanding what types of 
glass were used years ago i 
will help you decide what to \ 
choose for your old house, i 
Perhaps the glass old-house ' 
owners are most familiar , 
with is antique sheet glass. | 
Basically, this is the single- 
paned, slightly textured and 
wavy material — with maybe 
an occasional bubble or two 
— found so often in old, dou- 
ble-hung wood windows. 
Manufactured predominant- 
ly for the restoration busi- 
ness today, these clear glass 
panes are sold either by the 
sheet or cut to size. 

Leaded glass, either clear 
or colored, is another popular 
old-house choice. The tech- 
niques used to make these 
windows today are largely 
the same as they were 100 

Contributing Editor Bob 
Vila is host of public televi- 
sion's "This OldHouse." 
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Glass panels, like this exquisite example, can sometimes be purchased at antique shops or salvage yards. 
They can also be duplicated by contemporaiy craftspeople using a number of differerrt techniques. 



years ago. Beveled panes in 
various shapes and sizes are 
simply joined with lead cane. 

Although some simple, 
geometric lead-paned win- 
dows were used in Colonial 
homes, there weren't many 
craftsman skilled in this 
trade then. So, this glass was 
an expensive decorative seen 
only in finer homes. 

Leaded windows, both 
stained and clear, were very 
popular during the Victorian 
era. Designs tended to be 
flowery in an abstract, bal- 
anced way. Window patterns 
were more linear or geomet- 
ric, made up of circles and 
lines, in the Art Deco era. 
The realistic, free-form style 
the Art Nouveau period is 
famous for was also reflected 
in its glass, with flowing, 
long-stemmed floral designs. 

Etched glass 

Etched glass, where a design 
is defined by either frosted or 
clear glass, is another deco- 



rative favorite. There are 
generally two ways to do 
this: acid etching or sand- 
blasting. Although you may 
be able to find someone who 
still uses acid, sandblasting is 
the more common way glass 
is etched today. It's interest- 
ing to know how both tech- 
niques work. 

When acid etching glass, 
the entire surface is covered 
with wax. The desired pat- 
tern is then carved out of the 
wax, and when acid is poured 
over the surface, only the ex- 
posed glass becomes etched. 
The waxed area remains un- 
touched. Acid etching is a 
very smooth, surface tech- 
nique. If you rubbed your fin- 
ger across a panel that had 
been made this way, you'd 
barely feel any depth to the 
pattern surface. 

A rubber or vinyl stencil is 
generally used when sand- 
blasting glass. For a frosted 
pattern on a clear field, the 
design is cut from the rubber 



and removed. To create a 
clear pattern on a frosted 
field, the opposite procedure 
is done: Rubber covers the 
glass where the pattern is 
desired while the remaining 
glass is sandblasted, creating 
a frosted background. 

Sandblasting can add some 
depth to the glass — how 
much depends on the coarse- 
ness of the sand. When fine 
sand, like talcum, is used, 
you'll see a slight granular 
effect on the glass. 

But if coarser sand is used, 
a rougher, more obvious tex- 
ture results. 

There's another, modern 
way to reproduce the look of 
original old etched glass. 
Called photostenciling, it's 
essentially a sandblasting 
technique that, as its name 
implies, stencils glass photo- 
graphically. Working from 
black and white artwork, the 
design is developed on the 
glass with a liquid stencil. 
(When it dries, it's light sen- 
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sitive). A film with the stencil pattern is 
then placed over the glass. When it's de- 
veloped, certain areas will darken. 
When these dark sections are washed 
off the glass, the remaining exposed 
surface is sandblasted, leaving behind a 
design. It's possible to produce incredi- 
bly intricate patterns — like the old Vic- 
torian designs — more economically this 
way instead of hand-stencihng. 

Cut glass 

Sandblasting glass for longer periods 
erodes even more glass, producing a 3- 
dimensional or carved effect. This is 
similar to wheel carving techniques, 
where a design is cut into the glass using 
a copper wheel. The resulting sculp- 
tured surface has shimmer to it. 

Brilliant-style cutting, where designs 
are handcut with stone, was used 
around the turn of the century. Many 
Victorian homes had frosted-glass door 
panels, cut to different depths, that 
sparkled like jewels. The glass is ground 
with a stone wheel, then polished with a 
cork wheel and pumice. Finally, felt and 
jewelers' rouge bring the cuts to a spar- 
kle. Brilliant cutting usually looks 
bolder than copper wheeling. 

There are a couple more types of peri- 
od glass that should be mentioned here: 
glue-chip glass and bull's-eye glass. As 
its name implies, glue-chip glass is actu- 
ally made using animal-hide glue spread 
on the surface of the glass. As the glue 
dries, it grabs the glass and chips it. 
When it's finally washed off, you're left 
with a frost-like, fern pattern. The best 
way I can describe it is "icy." Glue-chip 
glass windows were generally used 
where people didn't want a lot of visibili- 
ty through the panes. 

Finally, bull's-eye glass was one of 



Source List 

Following i.s a li.st of some .suppliers! 
of old-house gla.ss: 

■ S.A. BendheimCo., Inc., 122 Hudson St.. 
New York. NY 1001.3, (212) 226-6370 

■ Blenko Glass Co., P.O. Box 67, Milton, WV 
25541,(304)743-9081 

■ Chatham Glass Co., P.O. Box 522, N. Chat- 
ham, MA 026,50, (617) 94.')-5.547 

■ Ferguson's Cut Glass Works, 4292 Pearl 
Rd., Cleveland, OH 44109, (216)459-2929 

■ Glass Arts. 30 Penniman Kd. , Boston, MA 
02134,(617)782-7760 

■ Golden Age Glassworks, 339 Bellvale Rd., 
Warwick, NY 10990, (914)986-1487 

■ Great Panes Glassworks, Inc., 2861 Walnut 
St. , Denver, CO 80205, (303) 294-0927 

■ Kardell Studios, Inc., 904 Westminster St., 
N. W. , Washington, DC 20001 , (202) 462-44;J3 

■ Kraatz Russell Gla.ss, Grist Mill Hill, RFD 1, 
Box 320C, Canaan, NH 03741, (603) 523-4289 

■ Pocahontas Hardware & Glass, Box 127, Po- 
cahontas, I L 62275, (618) (569-2880 

■ J. Ring Glass Studio, 2724 University Ave., 
S.E., Minneapolis, MN ,55414, (612)379-0920 

■ Salamandra Glass Ltd., 133 Market St., 
Portsmouth, NH 03801 , (603) 431-451 1 

■ Sunflower Glass Studio, Box 99, Route 5Zi. 
Sergeantsville, NJ 08557, (609) .397-15:}5 

■ Venturella Studios, 32 Union Sq. E., Rm. 
1110, New York, NY 10003,(212)228-4252 

■ Williams Art Glass Studios, Inc., 22 N. 
Washington (M-24), Oxford, MI 48051, 
(313)628-1111 
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the earliest, types of glass used in late 
17th and early 18th century homes. 
Many of the early Cape Cod houses had 
bull's-eye glass in the transoms and 
sidelights. Bull's-eye glass was consid- 
ered scrap and was used where folks 
didn't necessarily want to see out but 
still wanted to let in some light. It's 
thicker than regular glass and has a 
swirly or circular pattern. 

Period glass today 

As you may have guessed, finding 
craftspeople who can replicate period 
windows isn't going to be easy. A list of 
some suppliers follows and you may 



have some luck looking in the Yellow 
Pages under stained or leaded glass. 

Many glass studios have a supply of 
stock designs on hand. Or they will do 
custom work in their specialty, whether 
it's leaded, etched or carved glass. 

Surprisingly, much of this work can 
be done through the mail. Some crafts- 
men can replicate a panel by looking at 
the remaining broken piece of glass. If 
you're trying to match an etched or 
carved panel, a rubbing can be taken of 
the existing panel. Just rub a soft pencil 
on a piece of tracing paper held against 
the glass. Crayon also works well on 
brilliant-style cut glass. IM 



Go Ahead, 
Make My Day. 




HOT MELT 
GLUE 
GUNS 

Make repairs a snap with 
the most comfortable and 
versatile Hot Melt Glue Gun 
going. The unique (jesign keeps 
heat flow away from handle so it 
doesn't get too hot to handle as 
others do. 

Bond almost anything permanently in 
60 seconds without the need of mixing 
or clamping. You can replace bathroom 
tile, repair leather goods, toys, seal pack- 
ages, fix furniture, glue picture frames, and 
it's the ideal tool for arts and craft projects. 

ARROW FASTENER COMPANY, INC/ 

271 Mayhill Street, Saddle Brook, NJ 07662 

In Canada: Jardel Distributors. Inc . 6505 Metroplitan Blvd East. Montreal H1P 1X9 Quebec. 



' Copyright 1988 Arrow Fastener Company, Inc 




INSIDE DETROIT 



BY JIM DUNNE 



New Beak For The Sunbird 




lOOK for this front 
end to show up on the 
I new Sunbird GT mod- 
els next year as Pontiac com- 
pletes its facelift program for 
the sporty subcompact. The 
bulk of the Sunbird lino 
received a major facelift for 
1988, but the angular front- 
end styling of the GT was left 
unchanged. That made the 
GT look as if it was designed 
by a committee. The front 
end of the car had angular 
corners, while the rear of the 
car was more rounded in a]> 
pearance. 

Next year, it all comes to- 
gether with curves in front to 
match those in the rear. Also 
note that the headlights will 
be lower in height. 

The change is not as radi- 
cal as it may appear. Pontiac 
will use the same hood that 
the LE model uses now. Only 
the lower parts of the front 
end will be changed to the 
new style. 

Seville Under 
Wraps 

Cadillac is testing prototypes 
of its newly styled 1990 Se- 




After one year out of step with the rest of Its family, Sunbird GTgets a new nose for the 1 990 model year. 



GM-10 cars (Pontiac Grand 
Prix, et. al.), roughly 108 in. 
But the overall length will be 
almost a half a foot greater, 
approaching 200 in. 

Cadillac insiders admit 
they made a mistake in 
downsizing their cars during 
the early 1980s, and are de- 




1 990 Seville will ride on GM- 1 0 (Pontiac Grand Prix) platform. 



ville, but the luxury carmak- 
er is a bit shy about what its 
plans really are. The proto- 
type Seville shown here has 
disguises that cover the roof, 
rear end, taillights and part 
of the front end. But there's 
no mistaking that trademark 
Cadillac grille. 

Careful analysis of this 
photo shows that the new 
luxury sedan will have about 
the same wheelbase as the 



termined to make up for that 
as new models are intro- 
duced. However, it seems 
the division is locked into 
front-wheel drive. The Se- 
ville will continue with this 
drivetrain layout through 
the foreseeable future. 

Econoline Van 

A new grille and body shape 
is in store for the 1991 Ford 
full-size van, but don't look 



for major changes in the 
chassis or drivetrain. Ford 
will go to a plastic grille and a 
more rounded shape for the 
front of the Econoline/Club 
Wagon as seen below. 

Changes in this model are 
typical of cooling system 
tests. The grille, front fend- 
ers and hood are taken from 
the 1991 design and tacked 
onto the 1989 body and chas- 
sis. With this setup. Ford can 
examine the design for any 
flaws in airflow that may hin- 
der engine cooling. Later, as 
prototype van bodies and 
windows are crafted, com- 
pleted vans will be put in the 
test schedules. 

VI 0 And Beyond 

Chrysler will not 
stop its power de- 
velopment with 
the VIO engine it 
is planning for its 
big vans. Ram- 
chargers and mo- 
tor home/school 
bus chassis. The 
VlOs will be ready 
for production 
within a year. 



The new engine is essen- 
tially Chrysler's 360-cu.-in. 
V8 with two extra cylinders, 
and a displacement of about 
450 cu. in. , which is competi- 
tive with the biggest Fords 
and Chevys. 

Shortly after the VIO 
makes its appearance, 
Chrysler will have a 4-valve 
version of the engine. It 
won't be in the ZRl Corvette 
power range, but look for it 
to be smoother, with horse- 
power approaching 300. 

SI 0 Blazer 
4-Door 

Chevy has fully styled proto- 
types of its 1991 810 Blazer 4- 
door on the road performing 
full test schedules. And from 




Full-size Ford vans get aero nose Job in '90. 
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the appearance of the first of these 
sport/utility vehicles, there won't be 
much in the way of styling innovation 
aside from the extra two doors to make 
life easier for rear-seat passengers. 
Grilles are slightly altered from today's 
style, but the sheetmetal appears to be 
lifted directly from the 1989 version. 

However, the chassis holds at least 
one major change. The wheelbase" has 
been stretched at least 6 in. to make 
more room for rear door entry, and 
wheels are fancier with a rugged, sporty 
motif. 

Chevy (and GMC with the S15 Jim- 
my) vdll have two 4-door utility vehicles 
when the new Blazer is introduced. The 
big GMC Suburban was one of the origi- 
nals, and continues to be a favorite 
among 4- wheel-drive buyers. 

Eagle Talon 

Chrysler's new Jeep/Eagle division will 
have its own version of the sporty coupe 
being produced by Diamond Star Corp. 
It will be called the Talon, a reference to 
its Eagle marketing umbrella. Talon 
will have a 4- wheel-drive chassis based 
on the sporty car Mitsubishi calls 
Eclipse and Plymouth will call Laser. 
Look for this model to be sold in low 
numbers because of its sticker — which 
should be in the $16,000 range — and the 
crowd of competitors in the mid-price 
sporty car market. 

Sun Block 

That all-purpose van (APV) Chevy and 
Pontiac will introduce next year will be 
full of innovative features. Plastic body 
panels over a steel space frame is one of 
those features. That's similar to the con- 
struction of the Fiero, and should keep 
weight down, in addition to eUminating 
body corrosion. 

Latest reports say that the APVs will 
also have solar-reactive glass in the win- 
dows — the glass will automatically re- 
act to sunlight and become darker, thus 
cutting down on radiant heat in the pas- 
senger compartment. 

With the wide expanse of glass used 
in the APV, the solar glass is a near ne- 
cessity. In addition, the darkened glass 
gives a different, more customized ap- 
pearance to the vehicle. 

GM's 2-Stroke 
Talent Hunt 

GM is looking for engineers who know 
about 2-cycle engines. That's the same 
kind used for outboards, lawnmowers 
and snowblowers. The company has 
been running advertisements in news- 
papers calling for experts in 2-cycle 
technology which means GM is cranking 
up a project that may eventually pro- 
duce a 2-cycle engine for its cars, some- 
thing both Chrysler and Ford are 
actively pursuing. 
Recent developments in 2-cycle tech- 
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nology — premixing of the air/fuel 
change and oil injection — make the re- 
birth of an automotive powerplant of 
this type possible, owing to cleaner op- 
erating potential. 

The attraction of a 2-cycle engine lies 
in its smaller size, lighter weight and 
higher output potential, the latter be- 
cause a 2-cycle produces a power stroke 
twice as often as a 4-cycle engine. 

Saturn Screamer 

Shortly after the Saturn cars are intro- 
duced in mid-1990, a high-performance 
engine will be offered in selected mod- 
els. Saturn is working on a dohc 4-valve 



version of its unique 1.9-liter 4-cylinder 
engine. 

The expected 30- to 40-percent boost 
in output, plus a wider operating range, 
will give the Saturn the power it needs 
to compete with subcompact import 
coupes like Prelude and Mitsubishi's 
new Eclipse. 

The new Saturn engine will be all-alu- 
minum, cast by a lost foam process, the 
first automobile engine to be made 
completely with this technique. The 
high-output version differs from the 
standard 1 . 9-liter Four mainly in the de- 
sign of the head, combustion chamber 
and valvetrain. m 




More wi(h Less 



MMORE EFFECTIVE By 

duplicating the motion of 
cross country skiing, the 
world's best exercise, 
NordicTrack provides the 
ideal aerobic workout. 

MMORE COMPLETE 

Unlike bikes and 
other sitdown 
exercisers, 
NordicTrack 
exercises all 
the body's 
major muscles 
for a total 
body workout. 
MMORE 
CALORIES 
BURNED In 
tests at a major uni- 
versity, NordicTrack 
burned more calories 
than an exercise bike and 
a rowing machine.* 
MMORE CONVENIENT 
With NordicTrack, you can 
exercise in the comfort of your 
home. NordicTrack easily 
folds, requiring storage space 
of only 17" X 23". 

"Scientific test results included in 
NordicTrack brochure. 





^ordicjrack 

THE BEST WAY TO FITNESS 



A CML COMPANY 



C 1988 NordicTrack 




M LESS TIME Because 
NordicTrack is so efficient, 
you burn more calories and 
get a better aerobic workout 
in less time. 
MNO DIETING No 
other exercise 
machine burns 
more calories 
than NordicTrack 
... So you can 
lose weight 
faster with- 
out dieting. 

MNO 

IMPACT 

Running and 
some aerobic 
workouts can 
cause painful and 
potentially harmful 
jarring. A 
NordicTrack workout 
is completely jarless. 

MNO SKIING EXPERI- 
ENCE REQUIRED Even if 
you've never skied, in a few 
minutes you'll be "tracking" 
your way to better health . 

Call Toll Free Or Write: 

1-800-328-5888 

ltiMinii«o<il«IO-422.SUS InCiiuiUl-80(H33-«82 
141 Jonathan Blvd. N., Chaska, MN 55318 
□ PleiM send free brochure 
n Also free videotape □ VHS □ BETA 

Name 

Street 

City Slate Zip 



Phone ( 



)- 
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SCIENCE 



BY TIM COLE 



The New Nuclear Technology 



ITH any luck for this 
i i ' i^Jt^l^Ji&uered planet, 
LA^the recently ratified 
treaty between the U.S. and 
the U.S.S.R. to limit inter- 
mediate-range nuclear mis- 
siles signals a dramatic shift 
in the technology of terror 
that has gripped the nucleai- 
age. Heretofore, scientists in 
national labs and academic 
centers have worked to cre- 
ate lighter, more powerful, 
swifter weapons of destruc- 
tion. Multiple independently 
targeted reentry vehicles are 
an example, as are death- 
dealing neutron warheads. 

But INF has ushered forth 
a new technology that has far 
more wholesome prospects: 
The technology of disarma- 
ment. 

Army Brig. Gen. Roland 
Lajoie, director of the On- 
Site Inspection Agency, said 
in a recent interview with 
Defense News that Soviet 
and American inspectors 
would be using portable X- 
ray equipment to disclose the 
contents of trucks and con- 
tainers coming out of Ameri- 
can and Soviet defense 
plants. The Soviets are re- 
portedly using a Cesium-137 
device, along with induction 
metering systems, at the 
Hercules Aerospace Co. in 
Utah, and Americans have 
taken an infrared imager to 
theU.S.S.R.'s Votkinsk Ma- 
chine Building Plant. 

New seismological tech- 
niques are yielding more pre- 
cise information about the 
magnitude of Soviet and 
American nuclear explo- 
sions. The American side 
uses a system called Corrtex. 
A cable is placed in a hole 
adjacent to the nuclear 
charge and Corrtex hard- 
ware measures the size of the 
blast based on the time it 
takes to crush the cable. 

The Soviets prefer a sys- 
tem of off-lying seismic 
stations to measure blast 




U.S. Army soldiers watch a mid-'50s atom test (as seen in "War and 
Peace in the Nuclear Age" on PBS). 



effects. News agencies have 
reported that results from 
recent blast tests show that 
seismic measurements work 
as well — and sometimes even 
better — than Corrtex. 

These disarmament verifi- 
cation methods are another 
chapter (dare we say the last 
one?) in the history of the 
Cold War. To obtain a clearer 
view of nuclear deterrence 
and nuclear disarmament, 
Public Broadcasting Stations 
around the country will be 
broadcasting a IH-week se- 
ries called "War and Peace in 
the Nuclear Age." Producers 
Zvi Dor-Ner and Elizabeth 
Deane take viewers around 
the world to .study the politi- 
cal, emotional and scientific 
effects of the nuclear arms 
buildup — from Robert 
Oppenheimer's Manhattan 
Project, to President Eisen- 
hower's tremendous fieet of 
B-47 strategic bombers, to 
today's intricate and hard- 
won disarmament treaty. 
It's a balanced and skillfully 
wrought report covering nu- 
clear technologies and nucle- 
ar tensions as the human 
species faces the po.ssibility 
of its own annihilation. 

"War and Peace in the 
Nuclear Age" will sharpen 
jierspectives — for propo- 
nents of both nuclear deter- 
rence and a nuclear ban — as 
this fearful era continues, m 



Space Station: On Again? 

Last summer. Congress made a reluctant, 11th- 
hour appropriation for America's stepping stone in 
low-Earth orbit. Many space scientists contend 
that unmanned launchers would yield more data 
for less money, an argument temi)ered by the re- 
cent successful Shuttle launch. Where does the 
Station stand? Somewhere in the purgatory of 
Executive budgetmaking and Congressional ap- 
propriation. But don't count it out. Recent experi- 
ments to simulate the Station's heat load and tem- 
perature environment indicate critical develoj)- 
ment work for our much-needed future space 
infrastructure. 




Space Station heat-load simulation In 
Johnson Space Center vacuum chamber. 



34 



POPULAR MECHANrCS • JANUARY 1 989 



EARN $18 AN HOUR 

Tlirn Your Spare Time 

into EXTRA INCOME!!! 

Operate your own 
Profitable Saw & Tool 
Sharpening Business! 

NO EXPERIENCE NECESSARY! 



SHARP- ALL 

lets you easily... Sharpen Saws, Shop and 
Gardening tools for Home and Industry 

Now, use your spare time to generate low risk, high profit income 
ife' ;^ % to improve your lifestyle! 

With the Foley-Belsaw Model 1055 Sharp-All it's easy for you to start 
your own profitable Saw & Tool Sharpening Business. Yours is a 
service business.. .there's no selling involved, no inventory required. 
You spread the word about your business and people just start bringing 
in their saws and tools for you to sharpen...it*s that easy...and you 
pocket year 'round profits for the things you want to do. 

■ ^P^^ Manage your own time and reap the rewards off 

financial success and job satisfaction! 
You're your own boss, so you set the hours. Work in your spare time 
or build into a full time operation right at home in your garage, 
basement or tool shed. Work as much as you want, as long as you like. 

Plenty of business Just waiting for you to start 
your own Sharpening Business! 
With all the new residential and commercial building in America 
today, more than enough business awaits you when you open your 
shop. Every home and business has saws and tools of all Idnds that 
need sharpening periodically and with your Sharp- All you can service 
the needs of your community...no matter whether you live in abig city, 
small town or rural farm area.. .you'll be the sharpening headquarters 
for carpenters, builders, manufacturers, craftsmen, hobbyists and 
homeowners. 

It's easy to get started, no experience necessary...and you deal 
direct with the factory for low prices! 

You don't have to invest thousands of dollars to get started in business 
for yourself In fact for less than $2.00 per day, with the low cost Sharp- 
All and your desire to get ahead, our Operators Manual and Guide to 
Profits will provide all the necessary information and step-by-step 
illustrated instructions you'll need to get started. With Foley-Belsaw 
you deal direct with a dependable company with a history of provid- 
ing independent businessmen and women with quality products and 
superior service since 1926. 



To get started ...just fill in the coupon TODAY and MAIL FT! 

30-DAY FREE HOME TRIAL OFFER! 



We'll rush to you our FREE "Lifetime Security" Fact Kit by return 
mail. ..First Class! You'll receive full details on how to start your own 
profitable Saw & Tool Sharpening Business with no risk on our JO- 
Day FREE Home TrialOffer! There's No Obligation tobuy...andNo 
Salesman will call. 




READ WHAT THESE SUCCESSFUL SHARP-ALL 
OPERATORS SAY... 



"Sometimes I make more in a week in sharpening than I do on my regular job. 

1 still have a lot of years before I retire, but I can handle both full and part-time 
jobs without any trouble." 

Don LoUar, Louisiana 

"...the thing that impressed me most is that just about everything that Foley- 
Belsaw claimed turned out to be true. You normally read the ads you know, 
and tend to look between the lines for what it's really like, but with Foley- 
Belsaw it was a straight deal and whatever they said was true." 

Al Krasnow, Connecticut 

"/ never sharpened a saw before in my life. ..only advertised in newspapers for 

2 weeks and now I have more work than I am able to do. I have as many as one 
hundred saws ahead of me at a time." 

Frank Sartin, Washington 

"/ have had excellent results with the Sharp-All. ..you just can't beat it...it is 
easy to set-up, doesn't take long to change stones... all in all, it's no trouble 
to work with." 

LaVem Heim, Kansas 



■ 



ACT NOW! SEND FOR 
FREE FACTS TODAY! 



Since 1926 




rjSrfwv^ Foley-Belsaw Company 
dBylj^iif^ Saoi Equitable Road, 6ept.20710 
I ^ Kansas City, MO 64120 

I □ Yes, please rush my FREE 'Utetime Security' 
I Fact kit on starting my own profitable Saw & Tool Sharpening BusinessI 

I 
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FREEWHEELING 
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Driving The Futurebird 



A 



LTHOUGH concept 
cars have been whip- 
ping our automotive 
lust centers into frenzy for 
decades, it's rare when one 
actually lives up to the prom- 
ise of its sexy exterior. Many 
of the showmobiles suggest- 
ing the shapes of cars to come 
have been capable of nothing 
more than the most rudimen- 
tary level of self-propulsion, 
and all too often those seduc- 
tive surfaces have clothed lit- 
tle more than air. 

However, as competition 
intensifies, this tradition 
seems to be changing. In- 
stead of merely indicating 
the shapes and systems of fu- 
ture automotive genera- 
tions, more and more show 
cars are also able to demon- 
strate performance. 

An excellent example of 
this trend is Pontiac's Ban- 
shee, a fully operational pro- 
totype that debuted as part 
of GM's traveling dis- 
play — the so-called Roger- 
ama show — last year. This is 
one car that delivers on its 
implicit promise and to prove 
it, Pontiac invited us out to 
Portland International Race- 
way for a little test drive. 

Slipping into the Ban- 
shee's clever cutaway driv- 
er's seat, there isn't much 
question that this car is not of 
today. Although the steering 
wheel's hub-mounted con- 
trols are consistent with cur- 
rent Pontiac practice, the 
rearview TV monitor and 
ETAK navigation system 
clearly belong to the future, 
albeit the barely distant fu- 
ture. The steering hub also 
demonstrates how Pontiac 
intends to reconcile air bags 
with hub-mounted controls. 

The Banshee's Head-Up 
Display (HUD) isn't really 
Buck Rogers stuff anymore 
— HUDs are already appear- 
ing on production cars from 
GM and Nissan — but other 
aspects of the car's instru- 





mentation are intriguing in- 
deed. Included under this 
heading are the electronic 
compass, the acceleration 
timer (for 0 to 60 and quarter- 
miles) and the G-Analyst me- 
ter, replete with pop-up dot- 
matrix display. 

The car's front-mounted, 
4.0-liter, dohc, 32-valve port- 
injected V8 engine is a par- 
ticularly interesting part of 
the story. It's a monoblock 
— heads and block are all one 
big aluminum alloy chunk 
— and it's already history af- 
ter a production run of three 
copies. GM had plans for this 
powerplant at one point, but 



it has since become a muse- 
um piece. 

It doesn't feel like a muse- 
um piece, though. Torque is 
plentiful, giving the Banshee 
pilot a massive push in the 
back when the throttle is de- 
pressed, and growling as 
only V8 engines do. 

'The Banshee's fighter 
plane-style plexiglass cano- 
py looks sexy, but it's a heat- 
gatherer and full of optical 
distortion, something that's 
initially disconcerting, espe- 
cially when scenery moves 
toward the driver at higher 
rates of speed. The car's 
steering, which involves ca- 



Banshee fiberglass work 
was handled by Can and 
Concepts In Michigan, and Is 
intended to suggest 
possibilities for future 
Firebirds. Coefficient of drag 
|Cd| is rated at 0.30. Basic 
chassis layout is front 
engir>e, rear drive and 
suspension componentry is 
borrowed from Corvette. 



bles and pulleys, also takes 
some getting used to. 

Nevertheless, the Ban- 
shee gives its occupants the 
feel of a racing machine, with 
flat cornering and excellent 
adhesion, thanks in no small 
measure to massive low-pro- 
file tires on alloy wheels. The 
latter were machined up 
from billet stock, an impres- 
sive piece of work that must 
have cost plenty. 

Pontiac presents this car 
as a suggestion of things to 
come for its Firebird line. 
Now which of the sugges- 
tions do you suppose are pos- 
sible? m 
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rw— -_^UILD YOUR COMPACT DISC 



eo«.*X:OliECTION. 



Davtd Sanborn 



Join the 

CBS Compact Disc Club 
and talce 




&os)370304 Nova (EMI) 370395 



ANY 8 CDs FOR 11 



Huey Lewis And The News— 

Small Work) (Chrysalis) 37)419 



PIUS SHIPPING AND HANDIING 
WlTHMMBeHSHIP 



N«w Edition— Mean Break 
(MCA) 370882 
Kanny Logglns— Back to 
Avakxi (CoTunDia) 372961 
Qrovtf Washington . Jr.— 
Then and Now 
(Columb.a) 371476 
Schubart-Oulntat In C 
Major— Juilliard Strtng 
Ouanel Bernard 
Greenhouse 

(CBS Maslerwirks) 371104 
Dava Onisin/Don Gruain 

— Sddu And Slones 
(GRP) 370965 
Jimmy Butfatt— Hot Water 

(MCA) 370890 

Spyro Gyra— Rites of 
Summer (MCA) 370767 

Pat Benatar— Wide Awake 
In Draamiand 

(Chrysalis) 370528 
PattI Smith Group- 
Dream Of Lite 

(Arisla) 370478 
Randy IVavis— Old 8 x 10 

fWamei B>os ) 370643 



Jimmy Page- Outrider 
(Getten) 370387 
Ciowdad House— %mple 
01 Low Men 

(Capilol) 370346 
TWking Haads— Naked 

(FlySre) 369397 
Dvorak— Piano Trk» F 
minor Op 65; Eminor Op. 
90 -Dumky ' Vb-Vb Ma, 
Emmanuel Ax. Vtoong Lick 
Kim (CBSMaslei) 370189 
Wynton Maraalia Ouartat 
—Live At Blues Alley 
(Columbia) 370080-390068 
Schumanit-Catio 
Concerto.— >t>>(to Ma: 
Davis, Bavarian Radk) Sym. 
Orch 

(CBS Maslerwrks) 369843 
Bob Jamea— The Scartatti 
Dialogues 

(CBSMaslerworlis) 369835 
John Williams— The 

Baroque Album 

(CBS Maslerwrks) 389769 

Strypar— In God We Tnjst 
(Enigma) 370361 





VknHal«n-OLI812 

(Warner Bros) 369371 



Wynton Maraalis- 

Baroque Music For 
■ti*npets(CBS 
Master) 364695 



Richard Man 

(EMIManhatlan) 389611 

Claude Bolllr>g — Piano 
Boiling's Greatest Hits 
(CBS) 369751 

George Howard- 
Reflections (MCA) 369314 
Bobby McFerrln— Simple 
Pleasures 

(EMI Manrialtan) 369306 

Murray Parahia, Piano — 

Schubert: Sonata, Op 
Posth,. D. 959 Schumann: 
Soruta. Op 22 
(CBS Maslerviorks) 369207 
Prince — Love Sexy 
(Paisley Park) 369124 

Simon ft Qarfunkel— 

Greatest Hits 

(Columbia) 219477 
Plaeldo Domingo- A 
Love Until the End of Time 
(CBS) 365262 
Michael Jackaon— Bad 
(Epic) 362079 
Hank Williams, Jr.— Wik) 
Streak 

(Warner Bros/Curb) 370320 



Chicago 19' 

(Reprise) 



368829 



REO Spaedwagon— 

Greatest Hits lEpic) 367672 
Michael Tilaon Thomas- 
Beethoven; Symphony No 
3 (CBS Master) 367441 

Brahms — Double 
Cooceno Isaac Stem. Yo- 
Yd Ma; Abbado. Chicago 
Sym-(CBSMaMer| 367250 

Sting— Nothing Like The 
Sun(A&M) 361675 
Philip Glaas — Powaqqalsi 
(Nonesuch) 366757 
Canadian Brass— Bach 
Art Of The Fugue 
(CBS Master) 366740 

Eaglea— Greatest Hits 
1971-1975 (Asylumj 287003 

Baethoven— Symphony 
No 9 Norrington, The 
London Classical Players 
(Angel) 365619 

Poison— Open Up And 
Say . .Ahh! 

(CapitriirEnitjrTi.il 



Sada— Stronger Than 
Pnde (Epic) 368027 

BaaJa — Time ArxJ Tides 
(Epic) 368043 
Mozart— Violin Conceni 
Nos 1 S 4. Rondo, K 269 
Cho-Liang Lin, Leppard & 
English Chamtjer Orch 
(CBS Maslerwoii's) 368274 
Vladimir Feltsman— 
American "Live" Debut 
(CBS Master) 

365254-395251 
Jamaa Taylor- Never Die 
Ybung (CdumBiai 365189 
Foralgnar— Inside 
Information (AUanttc) 364016 
Pratandara— The Sii 
(Sire) 
Artdraa Segovia 
Collaction. Vol. 1 Mualc 
By Bach 

(MCA Classics) 362293 
Nail Diamond— Hot 

August Night II 

(Columbia) 



singles 
3A^i 



362277 



Cheap THck- 

Luxury(Epic) 



■Lap 01 

368050 



Daryl Hall 1 John Oatas 

— ooh yeahi (Ansla) 365775 
Naviils Marrlnar— The 

Academy Plays Opera 
Academy Of St- Marlin-in- 
the-Fields (AngfH) 36S601 
Guns N' Roses — Appetite 
For Destruction 
(Geffen) 359964 

Kiri Te Kanawa— Sings 
GershMnn ( A ngel) 359745 
Aarosmlth— Permanent 
vacation (Getlen) 359076 
Grateful Dead— 
Workingman's Dead 
iWarriOf Bros I 358887 
Kronos Ouartat- White 
Man Steeps 

(Noriesuch) 358127 

Beat 0< The Doors 

(Elektra) 357616-397612 
Gloria Estelan t Miami 
Sound Machine— Let II 

Loose (El»c) 356279 
Bruce Springsteen— 

Tunr>el Of Love 
(Columbia) 360115 
INXS— Kick (A»anlic)361519 




Nadja Salarno 

Sonnenberg— Mendels- 
sohn: Concerto In E Minor 
(Angei) 366872 



T^acy Cliapman 

(Elektra) 369892 



George Michael— 

Faith (Columbia) 362228 



Various Artists— 

Gold S Platinum 
Volume IV (Realm) 
369413 



igT 

According To Terence 
IVentD'Arby 

(Columbia) 361618 

Whitney Houston- 
Whitney (Ansia) 356154 
Vladimir Horowitz, Piano 

—Favorite Encores 
(CBS Maslerworks) 355164 
U2 — The Joshua Tree 
(Island) 354449 
Rolling Storws — Exile On 
Main Street (Rolling Slones 
Records) 350652 
The Police- Every Breath 
VbuTake. The Singles 
(ASM) 348318 
Buddy Holly— From The 
OriQ Master Tapes 
(MdAi 348110 
The Beach Boys— Made In 
USA 

iCapilol) 346445 
Chuck Berry— The Great 
Twenty-Eight 

iCness) 343657 
A Decade Of 

Steely Dan (MCA) 341073 
Billy Joel— Greatest Hits 
Vols I « 2 

(Columbia) 336396-396390 
Barbra Stralaand— 

Greatest Hits, Vol 2 
(Columbia) 321380 
Stevie Wonder— Ohg. 
Musiquarium l-Greatest 
Hit3(Ta-»iai 314997-394999 
Led Zeppelin IV 
(Atlantic) 291435 
Robert Plant— Now and 
Zen (Es Paran/a) 366716 



We've built in a wtda range of choicet. 

You con select from a wide variety o( current 
hits and clossicol favorites Our greol introduc- 
tory offer lets you choose ony 8 CDs listed in 
this ad for It Fill in ond moil the opplication— 
we'll send your CDs ond bill you for the penny, 
plus shipping ond hondling. In exchonge, you 
simply agree to buy as few as 6 more CDs |al 
regular Club prices) within the next three years 
—and you may then concel your membership 
onytime after doing so. 

How the Club works. About every four 
weeks |I3 limes a year) you'll receive the Club's 
music mogozine, which describes the Selection 
of the Month. .. plus many exciting alternates; 
new hits ond old favorites from every field of 
music. In addition, up to six limes a yeor, you 
may receive offers of Speciol Selections, 
usually at a discount off regular Club prices, lor 
o total of up to 19 buying opportunities. 

If you wish to receive the Selection of the 
Month, you need do nothing— it will be shipped 
outomalicolly. If you prefer on alternate selec- 
tion, or none ot oil, fill in the response cord 
olwoys provided and moil it by the dote speci- 
fied. You will always hove at least 10 doys in 
which to moke your decision. If you ever receive 

Selections with two numbers conloin 2 CDs and count os 2 



any Selection without having 10 days to decide, 
you may return it ot our expense. 

The CDs you order during your memlDership 
will be billed ot regular Club prices, which 
currently ore $12.98 to $15.98— plus shipping 
and handling, and soles tax where applicable. 
(Multiple-unit sets may be higher.) There will be 
special sales throughout your membership. 
After completing your enrollment you moy can- 
cel membership at any time. 

Special Bonus Plan: After you buy 6 CDs ol 

regular Club pnces, you con build your collec- 
tion quickly with our money-saving bonus plon. 
It lets you buy one CD ot half price for each CD 
you buy at regular Club prices. 

10-Day Free Trial: We'll send details of the 
Club's operation with your introductory ship- 
ment If you ore not satisfied lor any reason 
whotsoever, just return everything within 10 
days and you will hove no further obligation. 
So you risk absolutely nothing by sending for 
your 8 CDs right now! 

ADVANCE BONUS OFFER: As o special offer 
to new members, lake one additional Compact 
Disc right now and pay only $6.95. It's a chance 
to get another selection at o super low price! 

-so write in both numbers, © 1989 CBS ReCOrdS InC, 



FcBS COMPACT DISC CLUB, 1400 N. Frultridge 
RO. Box 1129, Tarre Haute, Indiana 47811-im 



CBSa)MRA(]T MSCl CLUB: Tferre HaulcIN 478U 



Please accept my membefship oppJtcation under ihe terms outlinecJ m this 
□dverlisemeni Send me the o Compact Discs listed Kere and bill me H plus 
shipping and handling for all eight. I ogree to buy six more selechons at regular 
Club prices in the coming three yeors— and moy concel my membership ot any 



SEND ME THESE 
SCOiFOaH 



















My moin mu f kal interest is (check one); (But I may dwayi choose 'rom ony c&egofy) 



O Hard Rock 

Van Halen, 
U2 



□ Soft Rock 

Steve Wmwood. 
Fleetwood MfK 



□ Easy listening/Pop 

Barry Manilow, Barbra Streisartd, 
Johrtr\y Mathii, Ray ConrtiH 



□ Ja» 

Kenny G., 
Spyf o Gyra 
□ Cloisical' 

Vladimir Horowitz, 
Vo-VoMo 



Mr. 

Mrs 

Miss ^rinffi'ilNome 

Address 



. Apt. . 



City . 



State 

Do you hove o VCR? (04) Q Yes □ No 

Do you hove o credit cord? (031 D Yes □ No 



-Zip. 



MN4/F6 MN5/F7 



ADVANCt BONUS OFFERi Also send me 

one rnore CO riqhf rvow at the super low prke 

of just S6.95, which will be billed to n>e. 



Note we retarv* rhe nghr lo r«t«cl ony opplici 
'0<labl« in APO. fPO. Alatko. Howai>. Puerto Ri 



ihon or cancel any memberihip The»e offers not 
;o. write for detoili of ollernoliwe elfer Conocban 
residenls tervtced from loronio Applicable tolei to* odded lo oil ordefi. 'OossKol n 
viced by tfteCBS Clotsicol Club 
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IMPORTS 



BY BILL HARTFORD 



Pouring On The Power 




OT TOO LONG ago, 
one horse was all you 
needed to get you to 
town lickety-split. Now, as 
any modern man knows, 1 
horsepower — 550 ft. -lb. per 
second or 745. 7 watts — is en- 
tirely inadequate for power- 
ing even a pony car. In fact, 
to recast the saying for '89: 
"You can't be too thin, too, 
rich, or have too much horse- 
power under your hood. " 

This will be a record year 
for cylinder proliferation and 
horsepower production. 
Whatever the car, the more 
hp the better. Even a basic 
(and brilliant) transportation 
module like the Honda Civic 
has had a horsepower jump 
in recent years from 76 to 
108. That, from a 1.5- or 1.6- 
liter Four, means the differ- 
ence between just slogging 
along, and stepping out with 
a margin of safety in the tight 
spots — not to mention with 
some self-esteem. 



The VI 2 In Lamborghlnl's 
Anniversaiy Countach lets you 




intakes, 1-piece rear 
bumper, cast-aluminum 
wheels and Pirelli P-Zero 
high-speed tires. 

Tough Torque 

But let's get real. Even 
among models produced for 
the masses — select tens of 
thousands of them, any- 
way — 12 cylinders is the hot 
setup. Reaching for the ulti- 
mate in a high-performance 
passenger car, several auto- 
makers have gone, or are go- 




BMW 8-Series (to replace 635CSI) 

Firing On 
Ail Twelve 

At the wheel of a car that rep- 
resents much more than just 
transportation, the 12-cylin- 
der Anniversary Countach, 
you can go from a standing 
start halfway to 100 mph in 
the time a traffic light is yel- 
low. The V12 is a 5.2-liter, 4- 
cam, 48-valve powerhouse 
that does its thing from a 
midships position in the lim- 
ited-edition Lambo. Only 200 
of the scissor-door exoticars 
will be made, and will be dis- 
tinguishable by new air dam, 
side skirts, high-capacity air 



gets the same VI 2 as the 750IL 

ing, the 12-cylinder route. 
BMW recently joined Jaguar 
in offering a V 12 in its exqui- 
site 750iL sedan. Accelera- 
tion is as if by magic in this 
car. You don't hear or feel the 
balanced Twelve taking you 
beyond the legal threshold in 
less than 7 seconds. This en- 
gine will soon be here in an- 
other 150-mph BMW, the 
new 8-Series, replacement 
for the now classic-looking 
635CSi. Horsepower is 296 at 
5200 rpm and torque hits 332 
lb. -ft. at 4100 rpm— fine 
numbers by themselves, but 
what is so astounding with 



the 5-liter Twelve is that 
three-quarters of its torque 
is doing the job while the en- 
gine is turning at a gentle 
2000 rpm. 

Mighty Mercedes 

Caught coasting as BMW 
captured the imagination of 
performance-minded buyers 
with its 750iL, Mercedes- 
Benz is readying its early 
'90s S-Class sedan with a vo- 
luminous 6-liter 48-valve V12 
that cranks up 355 hp. With 
four camshafts and discrete 
fuel-injection and ignition 
systems for each bank of cyl- 
inders, the Mercedes-Benz 
motor should give the S- 
Class sedan a performance 
advantage over the V12s of 
Jaguar and BMW. And the 
new Mercedes is also expect- 
ed to offer the absolute state 

Audi V8 Is surefooted with 
its 250 hp applied to a 
four wheels. 



of the art, with electronics 
calling all the shots. 

Audi Gets Even 

While Audi's powerful and 
familiar Five continues as 
prime mover in the 100/200 
and 80/90 cars, by midyear 
there will be an Audi V8. 
This 150-mph flagship, the 
first of the fast-lane V8s from 
abroad — to be joined by 
Toyota's Lexus (see preview 
report, page 70) and Nissan's 
Infiniti — will mount a 3.6-li- 
ter, twin-cam, 32- valve mo- 
tor that's rated at 250 hp. 
Power will go to all four 
wheels to give the Audi V8 an 
advantage over its rear- 
wheel-drive competition. 
But, whatever the drivetrain 
layout, cars engineered to hit 
150 mph are the very best of 
the breed. IN 
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NRI training includes all the tools you need to get started. 

THREE BUSINESSES YOU 
CAN START YOURSELF. 



TELEPHONE SERVICING 





ANcwBootsfen^ 
Opportunity 

Gone are the days 
when the only job 
in town was with 
the phone com- 
pany. The new 
technology is here, with opponxinity 
everywhere for the skilled tech- 
nician. NRI trains you to install, 
repair, and service even the most 
advanced electronic phones. 

Training Indadcs Cordless Phone 

You get test equipment like an LCD 
digital multimeter and telephone 
analyzer, a pushbutton memory 
phone to learn on and use as your 
test phone, a cordless phone to Icam 
servicing and troubleshooting 
techniques, plus the NRI Discovery 
Lab, where you work with circuitry 
used in today's advanced cellular 
systems. With NRI's eight Action 
Learning kits, you get telephone 
training at home, at your conveni- 
ence. NRI training prepares you to 
set up your own telephone servicing 
business, where almost no start-up 
money is necessary, litde inventory 
is required, you set your own hoius 
. . . and opportunities are unlimited. 




A Fast Way to 
Independence 

Make good money 
making keys, even 
more repairing and 
replacing locks, 
top dollar installing home security 
systems. NRI trains you for all three 
in one complete course. 

Income While Ton Learn 

Includes professional key making 
machine and all the tools you need 
to start earning profits of up to 
800%, even while learning. There is 
plenty of opportunity for the trained 
locksmith in replacing automotive 
keys, changing locks in apartment 
houses and office buildings, install- 
ing electronic security systems in 
homes. NRI training and equipment 
can get you started today! 




New Opportunities 
Abound 

Equipment from lawn 
mowers to motorcycles 
is powered by small, 
air cooled engines. NRI 
can give you the training 
and tools you need to start your own 
business in this big demand field. 

5 HP Engine, Generator Included 

Your training includes a 5-HP 
Tecumseh engine with electronic start 
and a power generator you build while 
training. You learn to service mowers, 
tractors, chainsaws, weed whips, 
snowmobiles, AIVs, outboards, evfn 
motorcycles. Get all the tools you n 
for tuneups, engine diagnosis, anc' 
engine rebuilding. NRI gives you die 
skms and equipment you need to 
succeed in your own profitable engine 
repair business. 



SEND COUPON TODAY FOR FREE NRI CATALOG! 



If coupon has been used, write 
NRI Schools 
3939 Wisconsin Ave. 
Washington, D.C. 20016 



WW SCHOOLS 

McGraw-HII Continuing Education Center 

3939 Wisconsin Avenue, Washington, DC 20016 
IeT CHECK ONE FREE CATALOG ONLY 

□ Telephone Servicing 

□ Locksmithing & Electronic Security 

□ Small Engine Repair 

□ Satellite Electronics 

□ TV/Video/AudIo Servicing 



Wb'II give yau 
tomorrow. 



□ Computer Electronics 

□ Electronic Music Technology 

□ Basic Electronics 

□ Electrician 

□ Travel Careers 




□ Paralegal 

□ Automotive Servicing 

□ Air Conditioning, Heating 
& Refrigeration 

□ Building Construction 

□ Bool^keeplng 



Name (Please pnnt) 




Age 


Street 


City/State/ap 


Accredited by the National Home Study Council 


433-019 



ELECTRONICS 



BY STEPHEN A. BOOTH 



Instant Pictures Through Electronics 




IT IS ESTIMATED 
I that an original Ko- 
dak box camera that 
sold for $25 back in 1888 is 
worth $2000 or more on 
the collectors' market 
today. If collecting's 
your thing, you'd 
best run right out 
and snatch up Can- 
on's new RC-250 
Still- Video Cam- 
era. It's the first film- 
less, all-electronic camera for 
amateurs, and it goes on sale 
this month for about $800. In 
a century or so, it might 
share the Kodak's status as 
the first of its kind to make an 
esoteric technology available 
to millions. 

It seems we've been writ- 
ing about filmless electronic 
photography in this space for 
the past four years. We've 
been through the rumor and 
the prototype stages. Then, 
in September 1986 ("Elec- 
tronics," page 56) we report- 
ed on the first still-video 
camera for professionals 
— Canon's RC-701 and asso- 
ciated peripherals. You 
might remember that the 
camera itself cost $2600. The 
playback deck for its 2-in. 
magnetic disk cost another 
$2700, and a snapshot printer 
$7750. You might also re- 
member that Canon prom- 
ised to deliver a consumer 
version of the still- video cam- 
era in about two years. 

The company's done just 
that, in time for the 150th an- 
niversary of photography. 
Although only two working 
models were available in the 
U.S. before the launch, we 
spent a week getting a 
hands-on acquaintance with 
the new filmless snapshoot- 
er. Before we report on the 
outcome, let's review just 
how still-video works. 

Similar to a VCR or cam- 
corder, still-video cameras 
such as the RC-250 store im- 
ages on a magnetic medium. 




Canon s RC-250 Still-Video 
Camera records piaures on a 
magnetic disk Instead of film. It 
costs $800. 

instead of film. This means 
there is no chemical image 
processing involved. The 
magnetic material, just like 
tape, plays back directly to a 
TV monitor, and can be 
erased and reused. 

The magnetic medium in 
this case is a 2-in.-dia. disk, 
housed in a hard plastic shell 
similar to that of a SVi-in. 
computer floppy. Whereas 
videotape records moving 
images, the video floppy re- 
cords freeze-frame stills — up 
to 50 of them. As with cam- 
corders, the image registers 
on a charge-coupled device 
(CCD) pickup chip, which 
transmits the visual informa- 
tion to the disk as a standard, 
NTSC television signal with 
3:4 height-to-width propor- 
tions. 

The disk itself spins at 
1800 rpm while the recording 
head travels across it, in- 
scribing video information on 
a 0. Imm-wide (Viooo-i"-) 
track. Because the informa- 
tion is stored in the NTSC 
video format, the disk can 
hold either 50 images in the 
NTSC field mode, or 25 in the 
higher-resolution full-frame 
mode (two interlaced NTSC 
fields). 

The RC-250 records in the 
field mode only — as most 
consumer still-video cameras 



are likely to do. Ironically, 
the pictures recorded by the 
RC-250 are in some ways 
better than those taken with 
earlier, full-frame pro mod- 
els. This is because the RC- 
250 is the first still-video 
camera to use the new High 
Band recording format. 

High Band is similar to the 
higher-resolution systems 
used for videotape — Super 
VHS, for example — in that it 
yields more lines of horizon- 
tal resolution and less noise 
in the picture than the con- 
ventional formats. In opera- 
tion, it's similar too. High 
Band still-video records the 
luminance (black-and-white 
brightness) portion of the 
video signal at a higher carri- 



er frequency than earlier 
still-video cameras (9 mega- 
hertz compared to 7 mega- 
hertz), and over a greater 
bandwidth (2.0 compared to 
.5 megahertz). 

Though in theory. 
High Band recording 
can yield up to 500 
lines of horizontal 
resolution, the actual 
count will vary from 
camera to camera, ac- 
ce)rding to the capabili- 
ties of the image-pickup 
chip and other factors. The 
RC-250, for example, uses a 
Vi-in. CCD with a relatively 
modest 200,000 pixels, to re- 
cord, horizontal resolution of 
300 lines — about the same as 
a live TV broadcast. In play- 
back, the RC-250 is capable 
of reproducing up to 400 lines 
if, for example, it were play- 
ing a disk recorded in anoth- 
er, higher-resolution ma- 
chine. 

That ability to play back 
disks — in the camera 
— makes the binocular- 
shaped, 18-ounce RC-250 
unique among still-video 
cameras: Others require a 
separate playback deck to 
output the disk's signal to a 
TV or video printer. A sim- 
ple RCA cable links the RC- 
250 to your TV, for an elec- 
tronic slide show. 

The camera itself runs on a 
built-in rechargeable battery 
(good for 500 exposures) that 
also powers the built-in flash. 
Inasmuch as the RC-250 has 
a relatively low ISO film 
speed equivalent of 100, the 
flash fires automatically 




Compactly styled RC-250 has 
sports housing (right). 
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whenever needed. The camera's capa- 
ble of shooting up to three frames per 
second, depending on the aperture and 
shutter speed that the camera's auto- 
matic exposure program has selected. 
Those shutter speeds range from Vjjo to 
Vsoo second; apertures range from f/2.8 
to f/22. The fixed-focus, 11mm lens 
keeps everything in focus from 3 ft. to 
infinity. In the selectable macro mode, 
objects as close as 1 ft. are in focus. 

If the RC-250's 11mm lens seems 
short (and somewhat fish-eyed) by pho- 
tographic standards, remember — this 
is video! The focal plane on which the 
image registers is a CCD chip much 
smaller than a frame of 35mm film. To 
equate video focal lengths to photo- 
graphic-lens terms, multiply by 4 for %- 
in. CCDs, and by 5.33 for Vi-in. ones. 
Using this formula, the RC-250 has the 
equivalent focal length of 60mm. 

In addition to the basic $800 package 
that includes the RC-250, battery 
charger, AC adapter and all cables, 
there's an optional kit ($200) that in- 
cludes a water-resistant housing and 
sports finder, an action grip to which a 
1.33-power teleconverter attaches (for 
the equivalent of an 80mm lens), a mac- 
rophotography frame and stand, and a 
sports bag to transport it all. 

At this time. Canon offers no provi- 
sion for making hard-copy prints from 
the RC-250. At least, there's no high- 
quality printer priced for household 
budgets. And while still-video images 
look quite good on a TV video monitor, 
they lose their eye appeal when repro- 
duced on low-resolution, thermal-paper 
printers — even in the small snapshot 
size. It is, however, possible to get still- 
video prints if you shell out $2500 for the 
printer Canon sells to newsgathering 
organizations. Just two years ago, Can- 
on's entry-level printer cost $7750. 

Eventually, commercial photo- 
processors will be making reasonably 
good and affordable still-video prints 
alongside of those shot on film. Until 
then, it's probably best to enjoy still- 
video as video — for a convenient elec- 
tronic slide show on your TV. 

It's A Plane .... 

There has been no end to the speculation 
over America's future tactical aircraft, 
the so-called Stealth Fighter. In fact, 
speculation for the most part is all there 
has been — what with the Pentagon 
keeping mum about the ace-in-the-hole 
it might or might not have. 

Just like the Stealth bomber before it, 
warbird watchers have been trying to 
divine the fighter's appearance and ca- 
pabilities, much the way the six bhnd 
men tried to describe the elephant. 
Even Popular Mechanics, in this is- 
sue, takes a more-than-educated guess 
at the warbird's feathers and fangs 
("Our Most Secret Fighter," page 66). 
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One vision of the Stealth Fighter hails 
from MicroProse, the highly acclaimed 
publisher of computer flight simulators 
and other action software. And you can 
fly that vision for $69.95 — plus the cost 
of an IBM-compatible computer. 

MicroProse has even given the 
Stealth Fighter a name — the F-19 
(even though it is now officially the F- 
117A). On a recent mission to our of- 
fices, company president "Wild Bill" 
Stealey — a former fighter pilot — put 
MicroProse's Stealth Fighter through 
its paces. 

The simulation is a tour de force of 
3D-like graphics and combat aviation. 
The manual for the simulation weighs in 
at 210 pages alone — and its chock-full of 
Stealth Fighter specifications that Mi- 
croProse believes are very close to the 
real thing. 

When you're at the controls of the Mi- 
croProse simulator, its avionics and oth- 
er displays bombard you with a con- 
stantly updated stream of information 
on your armaments, orientation, radar 
profile, disposition of enemy targets 
and maneuvers — all the stuff that real 
pilots have to digest as they advance at 




F-19 Stealth Fighter computer flight simula- 
tor presents compelling 3D-llke graphics and 
continuous head-up displays. 




mach speeds and careen through high-G 
turns. Meanwhile, the view through 
your windshield changes with nearly 3D 
realism as you whiz past terrain at light- 
ning speed. This realism results from 
five years of work in polygonal graphics 
by MicroProse. 

Regardless of whether the Stealth 
Fighter according to MicroProse is 
close to the real thing, it's certainly a 
fascinating plane to fly. Maybe the Pen- 
tagon will even learn a trick or two ! IM 



ENLARGE or REDUCE 

Prolecl Designs. Pictures 



Enlarge la over 10 tunes or 
reduce to less Hun 
1/10thoilhe 
ohgml size 



Accurately. Easily 




With Ihe Panto 
graph, even wilhout 
drawing talent, you 
can copy unlimited 
Ideas tor designs 
that can be used in 
any protect you work on Easily 
copy designs, lettering and pic- 
tures from newspapers, maga- 
zines, books, photos, etc Just place Ihe point on Ihe image 
you wish to enlarge or reduce Then tollow the lines as the 
pencil end automatically reproduces Ihe outline in exact 
proportions to the desired size directly on your work sur- 
face Easy to follow instructions included (Send $5.98 plus 
$1 .95 shipping. 30 day money back guarantee). 

NORTON. Dept. 391 . Boi 2012. New Rochelle, NY 10802 



Enlarge Prolecl Designs 

Craft Projector is Simple! Fast! Accurate! 

Proiects on to: Drawing, Graph & Tracing Paper, Wood, 

Other Surfaces. 




Hcturi Id be •ntarje' ^ 
pixed It iniagt opnlAQ 

It Iwduii ol pnfKlof. 

Adjustable lens enlarges by fractions up to 27v, times tor 
the size you wish! Copy unlimited ideas for craft designs. 
Enlarge patterns, designs, portraits, still lifes, landscapes, 
photos, slides, designs on coins and jewelry. Proiecis in 
exact colors. Does not damage original. Simple instruc- 
tions. Uses household current and 60 watt bulb. Send 
$19 95plus $2.95 shipping. 30 day money back guarantee. 
Noflon. 0«pt. GT-249, Box 2012. Nm Rochatk, N.Y. I0a02 




Tandy Leather's 
new catalog — 
with over 140 
new products! 

A treasure trove of 
enjoyable projects for 
hobbyists of all ages 
and skill levels! 100 

pages packed with the finest in leather- 
crafting kits, supplies and tools. Plus 
garment leathers, how-to books, morel 

TANDY LEATHER COMPANY 

For your FREE catalog 

See the White Pages for a store near you. 
Or send S2.00 pstg./hdig. (refunded on 
1st. order) to: Tandy Leather Company, 
Dept. PM189, P.O. Box 2934, Fort Worth, 
TX 76113. 



MIGHTY MITE 

"The >ianJard of excellence 
in Portable sawmills since 1966" 



Send for free literature now: 

IGMTY 
MITE Industries, Inc. 

P.O. Box 20427, Dept. "1" 
(503)288-5923 Portland, OR 97220 




The challenge was to create a new car there's even the option of four-wheel-disc 

worthy of wearing the Thunderbird anti-lock brakes, 
wings. The result is the most aerodynamic Inside, Thunderbird achieves a new 

Thunderbird ever. And a car with perform- level of comfort and convenience with 

ance to match its looks. increased room for five adults and a long 

A responsive 3.8 litre V-6 engine with list of standard features, including air condi- 

sequential electronic fuel-injection is standard. tioning, power windows and an electronic 

So is an independent rear suspension. And AM/FM stereo. 

There's never been a car like Thunderbird. 
And there's never been a Thunderbird Uke this. 



It all adds up to an automobile that's 
impressive even by Thunderbird standards. 
The 1989 Ford Thunderbird. 

Transferable 6-Year/60,000-Mile 
Powertrain Warranty. 

Covers you and future owners, with no 
transfer cost, on major powertrain components 
for 6 years/60,000 miles. Restrictions and 



deductible apply. Ask to see this limited 
warranty at your Ford Dealer. 

New Ford 
Thunderbird 

Have you driven a Ford... lately? 



AUDIO 



Brain — ^With 
Some Brawn 



BY FRANK VIZARD, Contributing Editor 




iNEED a new brain," 
said the streetwise 
shopper to the store 
salesman. 

"Does your brain have a 
radio?" asited the salesman, 
himself a veteran of the 
streets but still needing some 
clarification. 

"Yeah," said the shopper. 
"And listen, I need more 
power for my brain. Like 50 
volts." 

"No problem," said the 
salesman. 

The foregoing is actually a 
conversation overheard in a 
hi-fi store. What the custom- 
er wishes to buy is an audio 
receiver with output power 
of 50 watts — not volts — per 
channel. As you can see, hi-fi 
retailers sometimes have to 
speak in tongues. 

While it is possible to build 
an audio system around a 
separate amplifier and tuner, 
most people opt to buy a re- 
ceiver — a simpler and less 
expensive approach. Receiv- 
ers are truly brains in the 
sense that they combine the 
functions of a control amplifi- 
er, power amplifier and an 
AM/FM radio in one pack- 
age. Now that's the classic 
definition. The truth is that 
today's receivers are much 
smarter than you'd expect. 
They're not only smart, 
they're also solid performers 
as well. 

An exceptional cranial ca- 
pacity is to be expected of 
high-wattage, high-priced 
receivers. Lots of brainpow- 
er, though, is now evident in 
some moderately powered 
receivers in the less expen- 
sive 50-watts-per-channel 
range. Less expensive 




Sansui's RZ-3000 is one of the new breed of modestly powered receivers with high-end features. 



doesn't mean inadequate, as 
50 watts a side is sufficient 
for most listening situations. 

A prime example of a good 
brain in this class is Sansui's 
RZ-3000 receiver ($370). In 
addition to the substantial 
power that 50 watts per 
channel provides, the RZ- 
3000 offers a level of perfor- 
mance and flexibility that 
makes it stand out from the 
crowd. Frequency response 
is listed at 20 to 20,000 Hz 
with a very low 0.09 percent 
total harmonic distortion 
(THD). The difference or dis- 
tortion between the signal 
recorded on the disc or tape 
being played and the sound 
that you hear is measured as 
THD. Ideally, there should 
be as little difference be- 
tween the two as possible. 

The RZ-3000's other speci- 
fications are equally impres- 
sive and, unlike many other 
receivers in this price catego- 
ry, the RZ-3000 has video 
inputs that allow you to 
connect a video cassette re- 
corder or other video source 
to your audio system. 

While being able to switch 
between phonograph, com- 
pact disc, video, AM and FM 
radio stations, and two tape 
sources makes the RZ-3000 a 



flexible machine, it offers 
still more. One unusual fea- 
ture for a receiver in this 
price range is a variable loud- 
ness control. When playing 
music at low volume levels, 
midrange frequencies are 
more prominent to the ear 
than bass and treble notes. 
Engaging the loudness con- 
trol gives the bass and treble 
notes more emphasis. Many 
receivers have a simple ON/ 
OFK button for loudness con- 
trol. The RZ-3000, however, 
uses a rotary dial that affords 
more precise adjustments. 

The RZ-3000 is a radio lov- 
er's dream in that up to 30 
presets are available for 1- 
touch station location. You 
can program each preset us- 
ing either the station's call 
letters or its frequency, but 
not both (the RZ-3000 per- 
mits only four characters per 
preset). So, if you find it easi- 
er to remember more-famil- 
iar call letters than station 
frequencies, you might find 
the RZ-3000's programming 
capabilities a perfect solu- 
tion. Tuning, as well as 
source switching, can be 
done via a 20-key remote con- 
trol. Even the rotary volume 
knob is motorized for remote 
operation, making the RZ- 



3000 one of the best receivers 
around for the money. 

D-l-Y Hi-Fi 

It's sometimes said that elec- 
tronic audio components 
have become too complicated 
for hobbyists to build them- 
selves. The Heath Co. , a sub- 
sidiary of Zenith, disagrees. 

The Heathkit catalog fea- 
tures a line of high perfor- 
mance, hi-fi components that 
will make do-it-yourselfers 
salivate. Three of the compo- 
nents are available in kit 
form: an AM/FM stereo tun- 
er, a 100-watts-per-channel 
power amplifier, and a pre- 
amplifier. 

Although all three bear the 
Heath brand name, they're 
actually designed and pro- 
duced for Heath by Harman 
Kardon, one of the most re- 
spected names in audio. This 
means that "kit" doesn't 
mean "no frills. "The AJ-3520 
tuner, for example, boasts 16 
station presets while the AA- 
2500 power amp offers fre- 
quency response of 20- to 
20,000 Hz, with THD a low 
0.06 percent. 

Each kit comes with a de- 
tailed construction manual. 
The tuner kit lists for $229, 
the amp for $449, and the 
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Audlophlle manufacturer Harman Kardon 
desigried the r>ew hl-fl kits for Heath. 

preamp for $349. They're also available 
fully assembled — add $50 each for the 
amp and preamp, $20 more for the tun- 
er. As you can see, you don't necessarily 
build from kits to save a lot of money. 
It's more for the satisfaction — and brag- 
ging rights — that you've done it your- 
self. 

If you do, Heath offers two fully as- 
sembled source units to match your tun- 
er and amps. The Harman Kardon-de- 
signed CD player and cassette deck cost 
$349 each. Additionally, there are two 
JBL-designed loudspeaker systems, 
priced at $399 and $159 a pair. Heath's 
toll-free number is (800) 253-0570. 

Riding The Beam 

For some years autoreverse in an auto- 
motive cassette/receiver has been both 
a convenience and a curse. As a conve- 
nience the benefits are obvious. There's 
nothing more tiresome than having to 
eject a cassette, flip it over and reinsert 
it just to hear Side B — particularly if 
you're doing it 1-handed with double 
nickels on the speedometer. 

The downside of convenience has 
been a lack of performance on either 
Side A and/or Side B of the cassette. 
The problem is azimuth adjustment. 
Azimuth is defined as the angle of the 
gap in the playback head in relation to 
the direction of tape travel. The azimuth 
must be a perfect be 90° to insure proper 
high-frequency response. 

For the longest time, autosound man- 
ufacturers couldn't have it both ways. 
When the audio tape changed direction, 
the alignment of the playback heads in 
relation to the tape changed as well. On 
the other hand, autoreverse sold cas- 
sette receivers. So, no one cared. Azi- 
muth could be a small town in the Duchy 
of Abalonia. Manufacturers did their 
best, generally optimizing azimuth for 
one tape direction or trying align the az- 
imuth so it was perpendicular for both 
directions. Neither solution proved ide- 
al. Even a slight deviation in azimuth 
causes a drop off in high frequency re- 



sponse. Cymbals that should sound 
shimmery and metallic, for example, 
just sound hissy. 

Clarion and a number of other cas- 
sette/receiver makers are now using an 
automatic azimuth adjustment system 
that properly aligns the playback heads 
with the tape no matter which direction 
the tape is moving in. Cassette/re- 
ceivers with automatic azimuth adjust- 
ment have internal mechanisms preset 
for both tape directions. When the tape 
changes direction, a lever triggers the 
appropriate preset so that the tape play- 
back head is properly aUgned. 

Automatic azimuth adjustment is be- 
coming more widespread as a feature in 
car cassette/receivers and it is certainly 
a welcome development. Autoreverse is 
a great feature to have, particularly if it 
means there's no loss in performance. 

Winter Warnings 

We've all gotten into the habit of being 
able to listen to music all year round and 
in just about any environment. Winter, 
however, presents certain hazards for 
Walkman-type personal stereos and for 
car cassette/receivers. The big problem 
is cold. 

When a tape player is too cold, you 
might experience what is called "wow." 
This displeasing sound is caused by 
sluggish drive belts and contact points 
affected by viscous oil in the recorder. 
This effect can be avoided in a car cas- 
sette/receiver by letting the car's heat- 
ing system go to work for a few minutes 
before you attempt to play any tapes. 
Outside, just wear your f)ersonal stereo 
under your jacket. Your body heat will 
keep the machine operating efficiently. 

Coming in from the cold also presents 
some problems. You've probably no- 
ticed that eyeglasses often fog up when 
the wearer enters a warm, humid room 
after being in the cold outdoors. The 
same thing can happen to the playback 
heads of a tape deck, thus impairing the 
machine's ability to operate. Fortunate- 
ly, this problem isn't all that serious. All 
that you have to do is let the machine 
adjust to the ambient temperature for a 
few minutes. Just for the record, I ad- 
vise against speeding up the process by 
putting the machine over a stove or 
radiator. 

Cassette tapes themselves are rarely 
problematical in cold weather. Most 
cassettes can operate perfectly in tem- 
peratures as low as 0° F. Extreme cold 
can make the carrier film of the magnet- 
ic tape become a bit stiffer, thus raising 
the torque needed to transport the tape. 

Listening to hot tunes when it's cold 
outside or skiing to hot jazz on a wintry 
slope is great fun. 

A few simple precautions are all that 
is necessary to make your car or person- 
al tape deck run properly. m 
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Let us introduce you and your family 
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FLY 'n FUN! 




Sariout (bout owning your own paraonal haHcoptar? 
DREAM NO LONGER) Climb on-board the world's most 
affordable helicopter' the RotorWay "Exec!" The "Exec " 
Incorporates State-of-the-Ad technology with beauty 
and speed .and ITS AFFOROABLEI Costs less than a 
sports car! START RIGHT NOW and join us In the wild 
blue yonder by ordering our exclusive video tape the 
Exec Experrence' An hour of action-packed helicopter 



flying, historical aviation footage and fun-filled ediica- 
tion FIND OUT how RotorWay made the helicopter 
atfordablei SEND FOR our beautifully illustrated Infor- 
mation Package which contains several color brochures, 
a fold-out poster, 3-view drawings and pncing details. 
Plus, a step by step description of RotorWay's exciting 
full Circle program! 

ITS TIME TO STOP DREAMING 
AND HAVE SOME FLY n FUNII 

M CREDIT CARD CUSTOMERS ' 

FOR FASTER SERVICE. CALL TOLL FREE NOW) 

U.S. (Alaska. Hawaii. Virgin Islands) 
rELEX6«3-M59 IM0-345-J(IM Our. 168 FAX 602-961-1158 

Charge to MC. Visa. AmEx Exp Date 

* Signature 



Items checked below: 
ACTION PACKED 1 HR, VIDEO ft INFO PAK. 



BeU- 



Specify: VHS_ 

Video Tape Only 

Information Package Only 

Arizona residents add 6'/i% sales tax. 

(Overseas orders add $10-(X) postage) 

NAME 

PHONE NO 

ADDRESS 

CITY . 



$59 95 
$4995 

$12.00 



STATE 



-ZIP. 



Dept. 9PM1 , 741 1 W. Galveston 
Chandler. AZ 85226 9PM1 ^ 
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AUTOMOBILES 




Lon fl -Term Test 

OLDSMOBILE 
CALAIS 

Quad 4 quality. 

MAZDA 626 
4WS TURBO 

They don't make 'em 
like this anymore. 

BUICK 

REGAL 

CUSTOM 

Redeems itself 
in the long run. 



As THE 1988 model year drew 
to a close, we reduced our 
long-term test fleet by a fac- 
tor of 50 percent, as three veterans, 
the Olds Calais Quad 4, Mazda 626 and 
Buick Regal, quite literally went to 
meet their makers. 

The remaining trio — Dodge Cara- 
van, Ford Festiva LX and Renault 
Medallion — are also updated here. 

Olds Calais Quad 4 

If dependability is the basic currency 
of consumer satisfaction in automo- 
biles, our Olds Calais is on the gold 
standard. Over 10 months and 11,498 
miles, it's performed flawlessly, with 
never a hiccup, balk 
or a single minute of 
down time. 

The only problem 
we've had with the 
car — failure of the 
windshield washers 
— is one of those 
irritations that 
wouldn't even be 
mentioned if there 
were real problems. 
Aside from that, the 
shocks seem to be 
getting a bit tired Go-power of 626 Turtx> drew plaudits, 4vvs helped in parking lots. 



and the cloth upholstery seems a little 
more worn than one year of normal 
use would seem to warrant. 

But the heart of our Calais Interna- 
tional Series coupe — the Quad 4 16- 
valve twin-cam engine — left our care 
as fresh as the day we took delivery. 
Fuel economy over the course of our 
evaluation has ranged from as low as 
21.5 mpg, to a bit over 30, and the 
overall average was 25.7 — not great, 
but certainly not bad, either. There 
were some negative observations in 
the logbook concerning engine noise, 
but these were offset by praise for the 
Quad 4's spirited performance. 

( Please tii ni to pacie '>0) 
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"An Audio Guide To 
Your Car^s Performance" 

Have you ever broken down in the middle of the night 
somewhere? No help around, too dark to get out of the 
car to seek assistance. Well. SOUND ADVICE will help 
you avoid a major breakdown like this. 

SOUND ADVICE is an audio cassette tape containing 
20 of the most common noises that your car can make. 
It will enable you to pin-point that mysterious knock and 
growl, thud and rattle, click and clunk, squeal and 
squeak. And. most Important, which sounds need 
immediate attention. 

The sounds made by your car can alert you to needed 
maintenance and help you avoid extensive and expen- 
sive repairs. This unique auto diagnostic tape has been 
compiled by Mort Schultz. PM's expert contributing 
automotive editor. Every car owner should have one. 

SOUND ADVICE allows you to hear the noise with the 
car running under operating conditions. Play the tape in 
your car's cassette deck for on-the-spot comparisons or 
in the quiet of your home to sharpen your listening skills. 

The tape identifies noises that come from inside and 
outside the engine, as well as underneath the car. 

Popular Mechanics is a pubUcatlon of Hearst Magazines, a Dlvlskm of The Hearst Corporation S>1988 The Hearst CorporatUm. AU rights reserved. 



Included are a worn water pump, loose drive belt, 
defective power steering pump, worn valve, a failing air 
conditioner compressor, a loose shock absorber and 
more. 

Listen To What Your Car 
Is Saying! 

SOUND ADVICE will help you keep your car at peak 
performance at all times. For a few dollars Investment 
you can save hundreds! ORDER YOUR TAPE TODAY! 



Only $7.95 

# V-lOlO 

Send to: Popular Mechanics ^ 

Box 1014, Radio City StaUon 
New York. NY 10101 



(Please make check or money order 
payable to Popidar Mechanics) 



SOU 
AD! 



\yourCai-» ^u-mi 



LONG-TERM TEST (Continuedfrom page W 



We logged a couple of idiosyncra- 
sies that become annoying over the 
long haul, not only in this car but in its 
GM stablemates — Pontiac Grand Am 
and Buick Somerset — as well. One is 
the absence of a detent to keep the 
passenger-side seatback from pitch- 
ing forward under hard braking. Then 
there's the absence of coin storage, 
which is a hassle for commuters who 
travel on toll roads. And finally, we 
regularly wondered why GM thinks 
it's a good idea to render the glove- 
box-mounted trunk release inopera- 
ble without the ignition switched on. 

However, these quirks have noth- 
ing to do with why we brought the 
Calais to New York City. We wanted 
to see how GM's new Quad 4 would 
stand up to one of the least hospitable 
urban automotive environments in 
the country. And it's hard to imagine 
a car performing much better than 
this one did. — Tony Swan 

Mazda 626 4WS Turbo 

Our 626 reached the end of its evalua- 
tion with 12,435 miles on the 
clock, although a year's 
worth of mileage doesn't 
seem to have aged this car's 
spirit even slightly. It still 
runs down the road like it's 
being chased by a process 
server, delivering a some- 
what disappointing 22.8 mpg 
in the process. City commut- 
ing drops the mileage to 
nearer 20, but that's not un- 
usual for a 12-mile trip that 
often takes an hour. On the 
open road, the 626 does much better, 
regularly logging mpg in the high '20s 
and even low '30s. 

Oil consumption has been less than 
a quart between our frequent changes 
(usually between 2000 and 3000 
miles), and Detect oil analysis hasn't 
revealed any nasties in the crankcase. 

The 626's clean, near-monochrome 
styling makes a good impression even 
among those who have to ask what 
kind of car it is. Several drivers have 
commented on its excellent high- 
speed manners, even without being 
aware of the car's 4-wheel-steering 
system. This isn't surprising, since 
the distinction between Mazdas with 
conventional steering systems and 
our own 626 is difficult to perceive. 
About the only area of marked con- 
trast is when it's time to wedge the car 
into some tight parking spot, but this 
doesn't really seem like enough to jus- 
tify the system's expense, and Mazda 
has had trouble getting buyers to bite 
on 4ws so far. 

There have been a few problems. 
We can't blame Mazda for the tire and 



alloy rim that were eaten by a pothole 
late one night, although it is impres- 
sive that the alignment remained 
true. One particularly steamy August 
road trip with a car full of people 
left the air conditioner ducts with a 
recurrent case of mildew, giving the 
ventilation system a more or less 
permanent case of bad breath. 

Last year, when Mazda announced 
its 4ws option, everybody wondered 
why this system was limited to the 
626 Turbo, which is auto transmission 
only, rather than the sportier MX-6. 
Well, Mazda has apparently been lis- 
tening, because for 1989 the 4-wheel- 
steering option has been moved to the 
sporty MX-6 coupe, making our 626 
Turbo sedan something of a collector's 
item. — Mike Allen 

Buick Regal Custom 

The Regal's last hurrah was a spirited 
end run from Long Island, through 
the Catskill Mountains, to Lime 
Rock, Connecticut, to the Interna- 
tional Motor Press Assn.'s annual 




After early hiccups, Buick Regal delivered trouble-free driving. 

test-driving day. On the way back, as 
we wheeled on board the Cross-Sound 
ferry, the Buick was cookin' fine, but 
this driver went to full recHne and re- 
flected on 5172 miles of city, country 
and interstate driving. 

Last summer, the car, with its slick 
coupe styling, got lots of attention. By 
the end of '88, however, its good looks 
would be taken for granted. Also tak- 
en for granted by the time we headed 
for Lime Rock was the Regal's ability 
to quickly and smoothly take us any- 
where we wanted to go. Our faith in 
solid-state electronics was restored 
after a one-in-a-million blowout of the 
ignition coil assembly that left us 
stranded, having to hail a tow truck to 
get us to a Buick dealer, in 96° heat 
("Long-Term Test," page 118, Sept. 
'88). At the time of the tow, with the 
front end being lifted toward the 
stars, we weren't very receptive to 
the truck driver's exclamation: 
"Great looking car!" The part replace- 
ment, made under warranty over- 
night, put us back on the road to 
continue logging miles on what we 



judged, in the long run, to be a very 
capable car. 

The 2.8-liter V6 with EFI teamed 
with the 4-speed automatic gave us all 
we needed off the line and let us sit 
back in 25-mpg economy and comfort 
on long hauls. When we had to serpen- 
tine, the suspension, steering and 
Goodyear Eagle GT-l-4 radials let us 
quickly bob left and right without any 
surprises. 

The Regal did develop a few idio- 
syncrasies that we learned to live 
with, not finding the time to schedule 
a dealer service department correc- 
tion, or to "get out and get under" our- 
selves — like the headlight switch that 
required a hard jab every time you 
wanted to turn on the lights, or the 
passenger-side power window that 
would occasionally stop, dead in its 
tracks, midway up or down. With a 
little help from its friends, it would 
continue its travel. 

All in all, the Regal became a car we 
felt good about living with — not lov- 
ing exactly, but living with. At 3000 
pounds, it's a middleweight 
with a solid stance — there's 
nothing tinny about it. It's 
Detroit iron properly forged: 
lightened with a dash of al- 
loys, designed with seats 
that make sense (seductive 
to drivers who know how 
well the imports take care of 
this department), engi- 
neered for proper perfor- 
mance and patriotic fuel econ- 
omy and styled vrith staying 
power, to still be satisfying 
after the last car payment is made. 

—B ill Hartford 

Dodge Caravan SE 

Our Caravan has had incredible abuse 
heaped on it over the course of the 
summer racing season, moving the 
entire PM Racing pit setup to and 
from tracks, moving furniture on 
weekends between races and doing 
occasional duty as 7-passenger trans- 
portation. 

Even with enough of an overload to 
nearly bottom the springs, it remains 
unfussy to drive on the turnpike or in 
traffic. Mileage under these loads 
plummets to 16 or so, but remains 20 
to 22 in traffic carrying only one or 
two commuters. 

At 18,000 miles, it has required 
only normal maintenance, and prom- 
ises to remain as reliable in the future. 
The interior is beginning to look a lit- 
tle moth-eaten, mostly as a result of 
being loaded hurriedly after 24-hour 
endurance races by guys who hadn't 
been to bed for two days. 

— Mike Allen 



SO 
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Ford Festiva LX 

Thanks to heavy new-car introduc- 
tion schedules over the summer, our 
Festiva has only 3459 miles on its 
odometer at this writing, barely 1000 
more than our initial report. To be 
candid, one of the reasons for this is 
that staffers tend to opt for bigger 
cars when it's time to hit the open 
road. Although this Korean-built mini 
makes the most of interior volume, 
it's not the sort of car one packs a fam- 
ily into with a week of touring in mind. 

Nevertheless, we still see this jaun- 
ty little box as an ideal urbocar, quick 
enough in traffic, cheap to run and 
eminently parkable. 

Although we still have no debilitat- 
ing problems to report, Ford did issue 
a Technical Service Bulletin on this 
car, addressing the part-throttle 
stumble that's drawn complaints from 
our car's drivers already. Ford's fix 
includes running ignition timing up a 
bit and dialing back on EGR, neither 
of which seemed to produce any no- 
ticeable difference in our car's behav- 
ior. —Tony Swan 

Eagle Medallion 

Chrysler Corp.'s rebadged Renault is 
a perplexing car. When it's running 
well, it's actually a terrific small se- 
dan. It's roomy, has a big trunk, has 
more than enough power for its 
weight, has a smooth ride and respon- 
sive handling. The trouble with our 
Eagle Medallion test car is that so 
many things have gone wrong with it 
that some of the good feeling we've 
had for the car is also gone. 

Right now, the car has just over 
10,000 miles on the odometer. Re- 
cently, the car's battery went dead for 
the second time. No explanation. 
Nothing was left on. The car was just 
dead in the morning. Like the first 
time, a jump and a checkout revealed 
no harm to the battery's cells. So far, 
we haven't determined the cause of 
these blackouts. 

Since our last report, the front 
brakes have completely worn out. 
The car is at our local dealer right now 
having the rotors machined and the 
pads replaced. Yes, we drive the car 
hard, but not new-brakes-in-just- 
10,000-mileshard. 

Also, the automatic transmission 
quit downshifting (even if shifted 
down manually!), the horn quit and so 
did one of the turn signals. 

Between the dead battery epi- 
sodes, no brakes and a transmission 
that won't shift properly — all in 
10,000 miles — this test car isn't exact- 
ly helping to build a stellar track re- 
cord for Chrysler's new Jeep-Eagle 
brand. — Joe Oldham 



Build your own Home or Business 




Take advantage of the Hottest Idea in Home Building! 



Looking for a fantastic buy on a new home or a versatile business opportunity? 



We make it easy witib: 

•Versatile investment programs 
•Unrestricted sales territories 
•Financing assistance 
•Substantial discounts 
•No inventory required 



•Advertising support 
•Full training & support 
•Construction assistance 
•Model/Show Home 
Program 

Our LIFETIME HOMES^ made of steei offer: 



•Super energy efficiency (R-30) 
•Hundreds of popular designs 
•Clcarspan interior flexibility 
•Affordability 

•Seismic 4 earthquake rating 
•IOOMPH+ wind resistance 



•Custom designs available 
•Fast, simple construction 
•Unique, patented designs 
•Fire & termite resistance 
•Low maintenance 
•High strength 




Th-Steel 



For FREE Color Packet & more iiiformation7\/ 

Call Toll Free: 1-800-TRI-STEEL 



Fax Machine #: (214)550-0353 



MAKE MONEY 



Swiss International 
COLD AND PRECIOUS METALS MERCHANTS* 

Will buy your scrap... 

DGold 

□ Unwanted Estate or 
damaged jewelry 

□ DentarCold 
□Platinum 
□Silver 

□Palladium, etc. 




'registered trade name 



Highest Prices Paid 



WE WIU SEND YOU PAYMENT IN U.S. njNDS. 
All TRANSACTIONS STRICTLY CONRDENTIAl 

Purchaser becomes owner of goods received. 
All rnetals to be melted down and considered 
scrap. Record of transaaion to be enclosed. 

rrint in blodt leUen It indude bi your parcel, your 

name and full mattng addreit. 

tend Id 

(in U.S.A.) (In Canada) 

S.I.C. & P.M.M Lid. I'M S.I.C. & P.M.M Ltd. 

421 Center Street 301 Sheppard Ave. W. 

Lewiston, New York Witlowdale, Ontario 

14092 U.S.A. M2N1N4 Canada 



What Is He Doing? 



He's making a concrete flower 
pot . . and so can YOU! 
Make and sell your own 
ornamental concrete items 
Order your book with over 
425 aluminum molds, prices 
and production trade secrets 
from world's largest mold 
manufacturer 




Only S700 



CONCRETE MACHINERY CO., INC. 



P.O. Box A-99 Hickory. NC 28603 



Own your own 
profitable ^A||TO 
business!/^ #4 W I W 

DETAILING 

Our advanced car cleaning and polishing 
system can have you running your own Auto 
Detailing service in just a few days. Low cost, 
rapid payback. Rates of $100 p er car and 
up are t ypical - part-time or full! Teach your- 
self at home with our exclusive Video and Train- 
ing Manual. For a Free Information Kit, with 
no obligation or pushy sales talk, call TOLL FREE: 

1-800-334-3395 

ext. 9891 or write 

THE CURTIS SYSTEM 

9891 Mountain Rd., Stowe, VT 05672 
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CABLE TV 
EQUIPMENT 



« ♦ « * -tr STARI?ING « « « ♦ -tt 

JERROLO, HAMLIN, OAK 

AND OTHER FAMOUS MANUFACTURERS 

• FINEST U/AfflWNrr PROGRAM AVAILABLE 

• LOU/EST RETAIL WMtXESAtE PRKES IN U S 

" ORDERS SHIPPED FROM STOCK urtTMJN f HOURS 

FOR FREE CATAIOG ONLY 1-800-34S-8927 
^ FOR ALL INFORMATION 1-818-716-5914 , 



B PACIFIC CABLE CO., INC. 
7325V, R*M<to Blvd . Otpt 1726 
Rn«>a. CA 91335 
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Why settle 
for my thing 
more? 

Merit has everything you love about smoking. 
And something less. Thanks to Enriched Flavor,™ Merit delivers 
the rich, rewarding taste and genuine satisfaction you enjoy in a cigarette. Yet it has 
even less tar than other leading lights. Less than Winston Lights. Less than 
Camel Lights. Less than Vantage. So if you want more taste 
without more tar, say nothing more than Merit. 

Enriched Flavor™ low tar.p| ' A solution with Merit. 



MERIT 

Filter 



LOW TM.'MHQHIO HAVOK 




SURGEON GENERAL'S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 



C Philip Morris Inc. 1988 

Kings: 8 mg "tar," 0.6 mg nicotine av. per cigarette by FTC method. 
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We sample Detroit's 
newest power players. 

BY TONY SWAN, Auto Editor, 
& MIKE ALLEN, Asst. Auto Editor 

THERE ARE THOSE who still 
yearn for the days when De- 
troit was the world reservoir of 
horsepower of the massive V8 vari- 
ety, viewing everything that's come 
along since as a compromise. 

We don't buy this theory. Backed 
by a growing arsenal of high-tech 
powerplants, Detroit is back in the 



power game. We offer these mini- 
tests of the Motor City's hottest new- 
comers for 1989 as proof. 

The Vette that 
would be king 

For the sake of perspective, let's be- 
gin by observing that there have been 
previous limited-edition Corvettes 
capable of matching the performance 
of this one. Even without the benefit 
of aluminum-alloy castings, four 
valves per cylinder and one of the 
most .sophisticated induction systems 
on the planet, the small-block Chevy 
V8 has always been a bountiful horse- 



power source. Chevrolet has sold 
street-going editions rated at 375 hp 
(gross), as well as big-block engines 
capable of well over 425 hp, and it's 
not difficult to extract 600 hp from a 
race-prepared small block today. 

However, that word race is the key 
to then versus now. The red-hot limit- 
ed editions of yesteryear were essen- 
tially racing machines — crude, noisy 
and about as much fun to drive on the 
street as dump trucks. The ZRl Cor- 
vette, for all its potency, is civilized 
and luxurious, as capable of pamper- 
ing its occupants as it is of flattening 
them against their seatbacks. 
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Ford Thunderbird SC 



Like its exterior, T-Bird s dash Is all new. Supercharged 3.8 V6 makes 2 1 5 hp. 



Although the ZRl's LT5 engine 
design started with Chevy's venera- 
ble V8, it's about as new as new ever 
gets in the powertrain business. The 
block and heads are cast aluminum, 
with Nikasil-treated aluminum wet 
liners and cast-iron reinforcements 
for the bearing cradles. Cylinder 
bores are a tad smaUer than the stan- 
dard cast-iron small block (99.0 mm 
compared to 101.6 mm) and the stroke 
is slightly longer (93.0 mm versus 88.4 
mm), yielding a total volume that is 6 
cc smaller than the tried and true, at 
5727 cc. 

Developed by Lotus, the LT5 
shows the benefit of extensive racing 
experience in its valvetrain and com- 
bustion chamber design. The chain- 
driven cams — two per cylinder bank 
— operate self-adjusting hydraulic 
bucket tappets, and the valves open 
into shallow combustion chambers 
floored by dish-topped pistons that 
yield a whopping 11.3:1 compression 
ratio. 

The intake system is perhaps the 
most interesting engineering aspect 
of the entire engine, utilizing three 
throttle valves, one small and two 
large, and 16 intake runners, one to 
each intake valve. In addition to 
these, half of the inlet runners are 
equipped with their own valves which 
open only under certain combinations 
of rpm and throttle position, as when 



the driver stands on the gas. 

Aside from installing massive rear- 
end rubber to handle the extra 
power— 315/35ZR-17— the ZRl engi- 
neering team didn't have to change 
much from the standard Corvette set- 
up. The slick new 6-speed ZF gearbox 
is available on all members of the 
Corvette family, as are the massive 
front brakes — 13-in. vented rotors 
with dual calipers, a key element, 
along with the standard ABS, in 
Chevy's mind-bending 0-to-lOO-to-O 
expectations. We have also heard 
Corvette engineers talking about 
12.86-second/116-mph quarter-mile 
runs. 

We can neither confirm nor deny 
these or other performance expecta- 
tions, since official test cars won't be 
available for awhile. But based on in- 
formal drives in prototypes, we ex- 
pect mind-bending to the max. — T.S. 

Ford Thunderbird SC 
— ^the Super Coupe 

Like Chevrolet, Ford is making a 
statement here. Though the company 
can easily extract this kind of power 
from its excellent 5.0-liter V8, that 
engine belongs to yesterday and Ford 
is acutely conscious of tomorrow. 

In addition to being perceived as a 
design leader, Ford wants engineer- 
ing recognition as well. Which is how 
the intercooled, supercharged 3.8-li- 



Engine 


3.8L supercharged ohv V6 


Hp, net 


2:5 Coj 4000 rpm 


Torque. Ib.-ft. 


31 5 Co) 2600 rpm 


Transmission 


5-speed manual 


Curb weight 


3701 lbs. 


Brakes 


vented disc. ABS 


Tires 


225 60VR-16 




Performance 


0-60 mph 


8 4 sec 


' j-mile 


1 6.7 sec @ 85 2 mph 



ter V6 came to be the heart of the lat- 
est T-Bird. 

The new engine is basically the 
same as the basic 3.8 that's standard 
equipment for the T-Bird/Mercury 
Cougar line, with the addition of a 
Roots-type supercharger and a lot of 
bottom end shoring-up. Although the 
supercharger sops up horsepower, its 
response time is much quicker than 
the 2.3-liter turbo it replaces and its 
torque output is impressive. 

And as the data panel indicates, 
there's enough to get the job done. 
The supercharged 'Bird isn't particu- 
larly fast, but it's quick — more than 
quick enough to satisfy most personal 
luxury-coupe shoppers. 

While its substantial mass does re- 
sist directional changes, the Super 
Coupe is surprisingly agile and posi- 
tive in its handling capabilities. The 
power rack-and-pinion steering is 
precise, and the basic handling trait 
seems to be somewhere between neu- 
tral and mild understeer, with no nas- 
ty changes in character. 

Considering the ratio of contact 
patch to total vehicle mass, the Super 
Coupe's braking performance is noth- 
ing short of astounding. ABS, stand- 
ard equipment on the Super Coupe 
and Cougar XR-7, helps, although it 
doesn't necessarily produce shorter 
stopping distances on dry pavement. 
But, even though the T-Bird was the 
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heaviest car in this group, it turned in 
the best braking performance. 

All in all, we'd have to say this big 
'Bird's performance is just as impres- 
sive as its new exterior. And that's 
saying something. — T. S. 



Ford Taurus SHO — 
the new Q-ship 

If you're the kind of driver who enjoys 
having serious performance in a de- 
mure wrapper, you're gonna love this 
one. Although Ford's Taurus has 




Pl 




Stock Shadow interior gets Shelby seats and wheel. Shefby-ized engine makes 1 75 hp. 
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been a major success, it's never been 
noted for its ability to wrinkle pave- 
ment — until now. Wrapped up in that 
understated exterior is a potent new 
3.0-liter port-injected 24-valve twin- 
cam V6 that zooms this modest family 
sedan into a very fancy performer. 

The SHO (Super High Output) V6 
comes to Ford from Yamaha, and 
even though its displacement is about 
the same as Ford's pushrod Vulcan 
V6 it's an all-new engine. The block is 
thin-wall cast iron with aluminum cyl- 
inder heads and cast-aluminum oil 
pan. There are two chain-driven cams 
per cylinder bank, and the valves 
— four per cylinder — are operated by 
direct-acting bucket-style tappets. 
To compensate for the low-end slug- 
gishness common to many multivalve 
engines, the Yamaha V6 uses a dual 
intake system feeding Siamesed 



Dodge Shelby CSX 



Engine 


2.5LturbochargedL4 


Hp. net 


175@5200rpm 


Torque. Ib.-ft. 


200 @ 2400 rpm 


Transmission 


5-speed manual 


Curb weight 


251 5 lbs. 


Brakes, fr 


Vented disc drum 


Tires 


225 50VR-15 




Performance 


0-60 mph 


8.2 sec. 


V4-mile 


1 6.3 sec. @ 85.8 mph 
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MOTOWN MUSCLE 





Olds Cutlass Calais H.O. 



Engine 
Hp, net 
Torque, Ib.-ft. 
Transmission 
Curb weight 
Brakes, f r 
Tires 

0-60 mph 
'A-mile 



2.3Ldohc16-valveL4 
185@ 6200rpm 
160 @ 5200 rpm 
5-speed manual 
2740 lbs. 
vented disc/drum 
205/55R-16 

Performance 

7.2 sec. 
16.1 sec. @ 87.3 mph 



Deck spoiler distinguishes H.O. Calais. New cylinder head helps bump hp to 1 85. 



ports. Compression ratio is a relative- 
ly modest 9.8:1, while output is a not- 
so-modest 220 hp at 6200 rpm, better 
than the supercharged Thunderbird. 

What this does for Taurus go-pow- 
er is about the same as what happens 
to Clark Kent when he ducks into a 



phone booth. Suddenly the mild-man- 
nered Taurus is capable of running 
with just about anything in the BMW 
stable, right up to 140 mph. 

This is about as much power as any- 
one's bolted into a front-drive car, and 
Ford worked hard to make the SHO's 




handling match its speed. Roll stiff- 
ness has been increased, shock damp- 
ing is firmer and there's a little more 
tire contact patch. 

We'd have to grade the effort in this 
department as a midrange B. While 
the SHO-mobile is thoroughly pre- 
dictable, it won't be hurried through 
corners and isn't really as crisp in 
transient response as we'd like in a car 
with this kind of potential. Braking, 
too, could be better, although we 
think this could be imjjroved by 
changing jiad material. The rotors are 
big enough, and vented up front. 

Ford is concerned that Taurus SHO 
sales may be limited by the nonavaila- 
bility of an automatic transa.xle — the 
only gearbo.x offered is Ford's excel- 
lent 5-speed. This could be true, but 
we're more inclined to think that once 
the word gets out about this car, the 
sales limits will be dictated by avail- 
ability. This one's our candidate for 
sleei)er of the year. — T.S. 
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Anniversary Trans Am dash has familiar look, but 245-hp Grand National Vb Is new. 



Pontiac Trans Am Turbo 

Engine 3.8L tuitracharged ohv V6 

Hp, net 245 @ 4400 rpm 

Torque, Ib.-tt. 340 @ 2800 rpm 

Transmission 4-speed automatic 

Curb weight 3486 lbs. 

Brakes Vented disc 

Tires 245/50ZR-16 

Performance 

0-60 mph 5.9 sec. 

'/4-mile 14.0 sec. @ 98.72 mph 



z 
z 

>: 
5 
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Dodqe Shelby CSX— 
love It or hate it 

There aren't any real secrets to what 
Shelby & Co. have done to yet anoth- 
er K-car clone. Start by turbocharg- 
ing its 2.5-liter Four to within an inch 
of its life — 12 psi and 175 horsepow- 
er's worth. (To be fair, the Garrett 
Variable Nozzle Turbo does do an ad- 
mirable job of reducing turbo lag, pre- 
tending it's a small turbo at low rpm 
and a bigger turbo at speed. ) 

Continue the program by lowering 
and stiffening the suspension. Add 
some aero stuff, and voila — instant 
pocket rocket. 

The real secret is that Shelby 
makes it work, though this is a very 
one-dimensional vehicle, and a ques- 
tionable choice for your only car. 

But you might if you lived in, say, 
California, where roads are mostly 
devoid of potholes and frost heaves. 

Carrol Shelby lives in California, 
near smooth, twisty canyon roads, 
which is where the CSX suspension 
really shines. It has all the sophistica- 
tion of a go-kart, but the damping, 
spring and antiroll bar rates keep the 
fat Goodyears working hard. 

Those Goodyears, incidentally, are 
mounted on composite plastic wheels. 
They're super light, but only time will 
tell how they hold up to curb rash. 



The icebox-white paint comple- 
ments the air dam, skirts and spoiler, 
but the police will peg this baby as a 
bandit from six lanes away. Even so, 
we vote it most fun/dollar. — M.A. 

Olds Calais H.O^ 
cutting-edge Cutlass 

When the guys from Lansing tell us 
"these are not your father's Oldsmo- 
biles," here's the Olds that springs to 
mind. With 150 hp on tap, the Olds Ca- 
lais Quad 4 was satisfying. Bumped to 
185, it cUmbs into the realm of potent. 

This is the first of many power up- 
grades we expect to see for this en- 
gine. In this application, the increase 
was achieved by bumping compres- 
sion from 9.5:1 to 10.0:1 and increas- 
ing the diameters of both the intake 
and exhaust valves. Olds also cast 
new intake runners, opened up the 
exhaust a bit and adjusted valve tim- 
ing, all pretty much standard hot-rod 
practice, or would be if Olds hadn't 
done it with an all-new head casting. 

To get the H.O. Calais (the hotted- 
up Quad 4 is also available in the Pon- 
tiac Grand Am), you must order the 
Olds International Series package, 
which includes stiffer everything and 
spiffy 16-in. cast-alloy wheels. Note: 
the H.O. won't be available until later 
in the model year. — T.S. 



Pontiac McLaren 
Turbo Grand Prix — 
boutique musclecar 

Pontiac, GM's excitement division, 
enlisted ASC/McLaren for develop- 
ment of the limited-edition Turbo GP. 
They started by stroking the boat- 
anchor 2.8-liter pushrod V6 8 mm, up- 
ping the displacement 300 cc. Then 
they turbocharged and intercooled it 
until the horsepower curve had the 
slope of an Alpine mountain range, 
peaking at 205 hp at 5200 rpm. To 
make it live, the nodular-iron crank- 
shaft and rod castings are specially 
hardened before assembly. 

You'll have no option about the 
transmission — only the 4-speed auto 
is available. Also standard is the Y99 
suspension package, and 16x8 rims 
with 245/50 ZR-rated tires. This com- 
bination corners with considerable 
understeer, which is what you'd ex- 
pect from a front-drive car. But it's a 
controllable understeer, devoid of 
most torque steer and nibbling, and 
there's a fair amount of road feel 
through the high-effort rack-and-pin- 
ion power steering. Aero add-ons 
complement the flared fenders, and 
you must make sure that your insur- 
ance agent never looks at your car or 
you'll wind up in the assigned risk 

( Fleasv turn to piifif I Id) 
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Landmark photo gear Includes George Eastman's 1888 
Kodak camera (left) and Its characteristic round prints. 
Man holding camera in snapshot Is Eastman, In 1 890. 
Leica's Model A jalsove), circa 1 923, was the first still 
camera to use the doMmsIze 35mm film, available In color 
with the 1 936 Introduaion of Kodachrome. Photographs 
are now easier to take thanks to automatic focusing and 
exposure control, first combined in ] 979 in Canon's Sure 
Shot (opposite, top). The company's new RC-2S0 still- 
video camera (opposite, center) takes pictures on 
magnetic disks instead of film. 
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As photography celebrates its 
1 50th anniversary this year, the ageless 
beauty of film will witness the birth 
of electronic imaging. 



BY STEPHEN A. BOOTH 
Electronics/Photography Editor 

PM PHOTO BY SPENCER JONES 
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THE TELEGRAPH was still a click in Samuel 
Morse's mind when Her Majesty's Steamship 
Queen — itself a marvel of technological progress 
— raced to New York with news of Frenchman 
Louis Daguerre's magical "photogenic drawings." Those 
early photographs, announced in Paris in January 1839, 
challenged once and forever the monopoly of the artist's 
pen and brush. When the first daguerreotypes were dis- 
played in September of that year, Morse — himself an art- 
ist and inventor — reported that they were not merely 
"copies of Nature, but portions of Nature herself." 
Since its inception 150 years ago, the camera has wit- 



PORTRAITS 



nessed millions of birthdays and anni- 
versaries. Now, it's photography's 
turn to celebrate — and with good 
cause. The technology deserves a 
place beside the printing press as an 
instrument of social change. 

Before the camera's arrival, the 
ability to record history or portray 
events graphically was a 
costly and time-consuming 
endeavor, with only the 
wealthy and powerful seeing 
the results. But the image- 
making revolution sparked 
by Daguerre simplified the 
transcription and dissemina- 
tion of visual information, 
and technological innova- 
tions such as George East- 
man's Kodak camera put the 
tools to do so in the hands of 
Everyman. 

With today's computer-as- 
sisted point-and-shoot cam- 
eras, a person can take su- 
perb pictures without having 
any photographic know-how 
whatsoever. It is what the 
historian John Kouwenho- 
ven called "the democratiza- 
tion of vision." 

As photography extended 
our vision, it also changed 
the way we look at ourselves. 
In contrast to the posed, arti- 
ficial and often fanciful pre- 
sentations of art, the camera 
captures candid, unpreten- 
tious snapshots of life as it is. 
And while it made us cultur- 
ally richer, photography has 
had an economic impact too, 
adding to our material pros- 
perity. 

Where once a wealthy no- 
bleman might have kept a 
handful of artists in rent 
money, photography today 



employs hundreds of thousands 
around the world. It's a $20 billion in- 
dustry in the United States alone, 
where some 9 million cameras were 
purchased last year. At the same 
time, Americans took more than 15 
billion pictures — about one-third of 
the world's total. Photofinishing itself 
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The 1948 Polaroid 
camera yielded 
Instant prints in 
less than I minute. 



i 




Ad for the 1 888 Kodak stressed Its You press 
the button, we do the rest" simplicity. 

is a $4 billion business in the United 
States. If all the labs were a single 
company, it would rank 94th on the 
Fortune 500 list. 



Light-writing 

As with many technological break- 
throughs, more than one individual 
deserves the credit for bringing 
photography from dream to 
reality. And as is so often 
the case, the rapid advance- 
ments in the field were the 
doing of kitchen chemists and 
backyard inventors. 
The term photography itself de- 
rives from the Greek words photos 
(light) &nd graphos (writing), "rhough 
Daguerre is credited with developing 



the first practical photographic pro- 
cess, the first known photograph is 
actually the doing of one Nic6phore 
Niepce, another Frenchman. His 
1826 heliographs (sun-writings), 
along with experiments in light-sensi- 
tive materials by 18th century 
researchers, formed the basis of 
Daguerre's work. But the or- 
igins of photography date 
back even farther, to the 
Rennaissance and possibly 
the Middle Ages, in the form 
of two optical drawing aids 
for artists — the camera luci- 
da and camera obscura. 

These devices focused a 
prism or lens on a distant 
subject, then projected the 
reflection on a flat surface, 
enabling the artist to copy 
the details on a piece of trac- 
ing paper. The concept of 
photography was bom when 
artist-inventors such as Da- 
guerre and Britain's William 
Talbot began to wonder 
whether the reflected image 
could be transferred to paper 
automatically — detail for de- 
tail — instead of being traced 
approximately by the artist's 
selective hand. 

Photography as we know 
it today evolved from the 
contributions — literally pos- 
itive and negative — of both 
men. Daguerre's photo- 
graphs, recorded on a silver- 
coated copper plate, yielded 
excellent but one-of-a-kind 
positive images that could 
not be reproduced. Talbot's 
process used silver-coated 
paper to create a negative 
image — light and dark tones 
reversed — within the cam- 
era. The "negative" could be 
transferred to a second sheet of sensi- 
tized paper to yield a positive or cor- 
rect-reading image, making multiple 
copies possible. 

Compared to Niepce's hehographs, 
which required nearly a whole day's 
exposure in sunlight to register an 
image, both Daguerre and Talbot got 
exposure time down to a then-re- 
markable 30 minutes or less. 

Even so, street scenes depicted in 
early photographs are eerily devoid of 
people — or even horses. Moving sub- 
jects simply traveled past the camera 
faster than the light-sensitive plates 
or paper could register them. Even 
posed subjects literally had to sit still 
for their portraits: The stiff, stuffed- 
shirt appearance of many early sub- 
jects might have less to do with their 
personalities than their discomfort 
with the head and body braces re- 
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quired to restrict movement during 
the excruciatingly long exposures. 

It did not take long, though, for ad- 
vances in cameras, lenses and record- 
ing materials to extend the practical- 
ity of photography. By the 1850s, expo- 
sure-making was nearly instantan- 
eous — in daylight — thanks to a 
new light-sensitive material called 
wet collodion, discovered by the 
British sculptor F. Scott Archer. 

Quick exposure doesn't mean 
that photomaking was easy: A 
heavy glass plate had to be sen- 
sitized in liquid chemicals then 
exposed in the camera while 
still wet — all of this in the dark. 
Next, the exposed plate had to be de- 
veloped immediately. For photogra- 
phers in the field, this meant having 
to haul a darkroom full of heavy mate- 
rials on the road. 

It was under such burdensome con- 
ditions that Matthew Brady, Ameri- 
ca's first photojournalist, captured 
his compellingly graphic images of the 
Civil War. 

American ingenuity 

It took a young bank clerk named 
George Eastman — another basement 
tinkerer who'd been bitten by the 
photo bug — to really put photography 
on the move. 

By 1879, working in his mother's 
kitchen in Rochester, New York, 
Eastman had simplified the wet-collo- 
dion process with "dry" plates — that 
is, presensitized glass plates that 
could be stored for spontaneous load- 
ing and exposure, then developed at 
leisure. Still, the plates were heavy 
and delicate glass, and had to be ex- 
posed one at a time. Eastman didn't 
believe a pack-horse should be a nec- 
essary photo accessory. 

His next product, introduced in 
1885 and a revolution in itself, was a 
dry, lightweight, multi-exposure roll 
of chemically sensitized paper. Since 
cameras of the day were equipped to 




Cameras have kept getting 
easier to use over the years. 
The 1 952 Asahlflex (right) was 
the first practical slngle-lens- 
reflex 35min camera with 
through-the-lens viewing. 
Minolta's 1985 Maxxum 
brought autofocus to SLRs. 

shoot only plates, Eastman had to 
conceive a new design: Enter Iho Ko- 
dak roll-film camera of 1888. 

The name Kodak, meant to be pro- 
nounced easily in any language, re- 
flects the hands-on simplicity of the 
camera. All the user had to do was pull 
a string to cock the shutter, turn a key 
to advance the film, point the lens at 
the subject, and press a button to 
shoot the picture. 

"You press the button ..." 

The Kodak measured about 3.5 in. 
square x 6.5 in. long and weighed less 
than 2 pounds. It cost $25 — nearly 
twice the price of a man's suit then 
— and came loaded with 100 expo- 
sures. When the roll was exhausted, 
the owner mailed the entire camera 
and $10 to the factory. Return mail 




Matthew Brady (Inset), America's first photojoumatist, recorded Lincoln and Civil War. 



brought a treasure of 2%-in.-dia. cir- 
cular prints and a camera reloaded 
with another 100 rounds. The Kodak 
lived up to its advertising slogan of 
"You press the button, we do the 
rest." 

By 1900, Eastman had replaced 
light-sensitive paper rolls with film as 
we know it today. And, he had intro- 
duced the Brownie camera — at $1. 
Though intended for kids, the Brown- 
ie's simplicity and low price opened 
the world of photography to the 
masses, becoming the first true 
"volks-camera." Meanwhile, the 
graphically superior film-based re- 
cording medium put photography on 
the fast track to technological im- 
provement. 

The better mousetrap 

One great idea spawns another, and 
Eastman's continuous-roll film in- 
spired Thomas Alva Edison to invent 
the kinetoscope, or motion-picture 
camera. 

"Movie" film — at 1.5 in. or 35mm 
wide — was narrower than that used 
in still cameras. In 1912, a Missourian 
named Guy Smith envisioned a small, 
still camera that would use 35mm film 
pierced at the edges by sprocket 
holes — ^the film-advance method still 
used today. The next year, the first 
working prototype of the 35mm Leica 
(Please turn to page IH) 
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BY JOE ^ORUPA, Boating/Outdoors Editor; PM Photos by Rich Cox 



THE DESERT SUN climbs over the dusty, 
boulder-studded mountains like a fireball 
threatening to set Southern California ablaze. 
In a few hox»-s it will be 102° along the shore of 
Lake Elsinore, but right now the feelingis decidedly 
cool — California cool. 

Four West Coast waiTiors— high-performance tun- 
nel boats with twin slots running the length of their 
hulls— are lined up on the ramp ready to launch. The 
first boat, a 2U-footer equipped with a 2()0-hp Suzuki 
E.xante outboard, is dropped in the water and ready to 
go. I take it out for the tlrst high-speed run of the day. 

Mist still hangs over the middle of the lake and the 
ripple-free surface is as smooth as glass. I cruise to the 
start of the designated high-speed zone and press the 
pedal to the metal. Engine torque surges through the 
steering column and the speedo begins to climb. 



At 50-percent ti'im the gauges read .)0()0 rpm and 62 
mph. I push the trim higher and the rpm gauge hits the 
redline mark, .")(^00. The speedo reads mph. At maxi- 
mum trim, the engine revs past the redline and the 
speedo flickers at 71 mph. To avoid over-revving and 
overheating, I back off the trim. 

But for an instant, with the wind ripping at my face 
and the hull bouncing (jn the watei- fi-om chine to chine, I 
could feel the e.xhilarating adrenalin rush of the high- 
speed boat racer and almost under.-^tand the philosophy 
many of them live by— life begins at T(J mph. 

For this head-to-head comparison test, the PM test 
team brought t(jgethei- four of the West Coast's hottest 
custom boat builders. Over three days, two at Lake 
Perris and one at Lake Elsinore, we subjected the fleet 
of supersleek, 20-ft. tunnel boats to a battery of tests. 
The boats, which have an unlimited hp rating and ai*e 
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Fleet of hot-rod tunnel boats blisters Lake Perrls (left to 
right): 20 Carlbt>ean Tunnel, Avenger 203 Outboard, Baker 
RST and Eliminator 20 SS Tunnel. Cooling do>Am between 
runs (below) are the Baker and Caribbean, both equipped 
with Suzuki s V6 Exante outboard. 




FIREBREATHERS 

capable of speeds in excess of 90 mph, 
were equipped with Suzuki's high- 
tech 164-cu. -in., oil-injected outboard 
engine. We ranked the boats accord- 
ing to their ability to handle well at 
full throttle and to turn heads at idle 
speed. Here's what we found. 

Avenger 203 Outboard 

You can have it all — speed, comfort 
and sexy good looks. The Avenger 
decisively beat the fleet in accelera- 
tion time and cockpit stowage space. 
It was second in top-end speed, total 
cockpit area and fit and finish. 

It also tied for first in hull construc- 
tion, due to a full-length wooden 
stringer system, flotation in tunnel 
pods and molded-in splash well. 

In categories where the winner 
finished lower than second, perfor- 
mance-course time (third) and fore- 
deck stowage space (fourth), it wasn't 
far from the leaders. 

One of the test team's biggest sur- 
prises was how well tunnels handled 
the performance course — full-throt- 
tle left, right and 180° turns plus two 
short sprints. Instead of sliding, as we 
expected of essentially flat-bottomed 
hulls, the winner behaved with preci- 
sion and carved turns tight enough to 
pin us against the gunwales. 

The Avenger was equally sure- 
footed on top-end runs, where it al- 




lowed the driver to go to maximum 
trim without any hint of instability. 

Beyond high performance, the 
Avenger has a cockpit that easily 
accommodates seven passengers and 
the fleet's only flat deck. The others 
have decks that rise and fall with the 
contours of the tunnel slots. Features 
of note are cavitation plates on tran- 
som, built-in ski locker, and gel coat 
with five colors and a fade (shading 
that goes from dark to light). 

The only nits to pick are a ski pylon 
that rattled annoyingly and a throttle 
control jammed against the driver's 
seat. Both problems are correctable 



and don't diminish the winner's 
achievement as a superb pleasure 
craft with a high-speed heart. 

20 Caribbean Tunnel 

With first-place finishes in top-end 
speed and performance-course times 
and second in hole-shot, the Caribbe- 
an was a driver's favorite. Its blister- 
ing top-end of 61.5 mph decisively 
smoked the other boats. 

The Caribbean finished well in hull 
construction (tied for first) because of 
a full-length wooden stringer system 
and drag-reducing profile. 

Although the brilliant gel coat, 



TEST PARAMETERS 

Each boat was propped and tuned by 
technicians from Suzuki. Speed and 
timing figures are the result of averaging 
four test runs for each boat with two 
adults aboard and matched fuel loads. 
Performance course began from a dead 
stop and included full-throttle sprints 
and 90° and 180 turns. 



OVERALL RANKING/MAKE/MODEL 




1 . AVENGER 203 OUTBOARD 



2. 20 CARIBBEAN TUNNEL 



LOA/Beam/Weight/Fuel Capacity 



20'17e9'71250lb./289al. 



20'/8371200lb./32gal. 



Top End (mph)/Ranklng 



60.88 2. aggressive and stable at speed 



61 .5/1 . leaves the water steaming 



Acceleration 0-40 mph (sec.)/Ranklng 



6.81 /1 . leaps on plane at touch of throttle 



7.73/2, spirited and responsive 



Performance Course (sec.) Ranking 



22.95/3. not far from the leader 



22.49/1 . standout cornenng and handling 



Cockpit Space (sq. ft.)/Ranklng 



43.26/2. loads of legroom, spacious 



36.67/4. adequate but smallest in fleet 



Cockpit , Foredeck Stowage (cu. ft.)/Rankjng 



29.01 , 71 .37/2, lots in cockpit where it counts 



9.22, 73.30/4, missed opportunities in cockpit 



Hull Construction/Ranking 



Stringer system and flotation in pods/1 (tied) 



Good stringer system and flotation/1 (tied) 



Fit and Finish/Ranking 



Fleet s only flat cockpit deck 2 



Ski pylon, battery access cause problems/3 (tied) 



Price As Tested (Including Suzuki engine) 



$19,000 



$18,000 



Address 



Cee Bee l^fg., Avenger Boats. 11511 Bellinger St., 
Lynwood, OA 90262. (213) 537-0073 



Hardin Manne, 1 655 S. Claudina, 
Anaheim, CA 92805, (714) 535-3640 




Each hull In the test featured a similar 
twin-slot, mod-V configuration. 



Instruments are angled to driver and easy 
to read, but throttle Is tight against seat. 



Left-side \Arheel features foot pedal and 
3-posltlon transmission shifter. 
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ELIMINATOR 



20 SS tSRMI^' 



which features six colors and a fade, 
and rich upholstery demonstrate su- 
perior craftsmanship, certain details 
could be improved. The Caribbean 
had the fleet's smallest cockpit, tight- 
est seating and skimpiest cockpit 
stowage space, although it features 
an immense area below the foredeck. 
(So do the others.) 

Fit and finish suffered because it 
required serious screwdriver work to 
reach the battery (a hinge and a latch 
would help) and the seats, although 
nicely upholstered, were narrow and 
low backed. Also, the Caribbean 
would benefit by having a venturi- 



type windscreen to prevent rogue 
waves from coming over the low bow. 
One driver was temporarily blinded 
this way during testing. 

Among the many outstanding fea- 
tures were lefthand steering with foot 
throttle (enabling driver to keep both 
hands on wheel), four handy side 
pockets in the cockpit, a lever to open 
the fuel fill, and a competition-type 
steering wheel position indicator. 

Eliminator 20 
SS Tunnel 

Voted best dressed by the test team, 
the Eliminator led the fleet in fit and 



finish and total cockpit space. It was 
second in total foredeck stowage 
space and overcame back-of-pack 
rankings in hole-shot and top-end 
speed to finish a strong second on the 
performance course. 

It features such outstanding design 
elements as roomy, high-backed 
seats, left-side mounted steering 
wheel with foot throttle, two cockpit 
stowage pockets, and a large forward 
ski locker. 

In addition, it was the only boat in 
the fleet to feature bronze anodized 
cleats, courtesy handles and instru- 
( Fleaxe (imi to luige 99) 




. EUMINATOR 20 SS TUNNEL 



20'6'/9ff'/1400 lb J40 gal. 



57.63/4, nose tends to float at speed 



8.25/4, heavy hull may have held It back 



22.91/2. handles sharpest turns at full throttle 



43.76/1, well laid out and roomy 



1 5.05, 77.95/3. side pockets help out cockpit 



No stringers or ftotation, some foredeck flexing'3 



Best dressed with swim steps, metal trim/1 



S20,000 



Eliminator Boats, 1 0795 San Sevaine, 
Mira Loma, CA 91 752, (71 4) 681 -1 222 



. BAKER RST 



2O'r/B6'/1270lb7329al. 



59.0/3, no mistiehavior or instability 



7.97/3, good, but requires deep negative trim 



24.05/4, off pace due to excessive cavitation 



38.75/3, room to stretch legs 



20.95, 81 .56/1 , huge foredeck compartment 



No stringers but has flotation/2 



Some glitches, but better than n>ost/3 (tied) 



$18,750 



Baker Boats.l 230 N. Grove, Unit B, 
Anaheim, CA 92806,(714)666-1030 



SPEAKING OF POWER 

At! test tx>ats were equipped wHh Suzuki's 
punchy 200-hp Exante V6 outboard, which 
features Comlinl<, the industry's first talking 
rtxjtor. Although this votce-communicated 
system, which replaces familiar engine 
warnings, received a kA of attentkxi wtien it 
was introduced earlier this year, ottier 
outstanding features include oil injection, 
kx)p charging, an over-rev limiter, dual water 
intakes, I.C. ignition arxl a long list of the bells 
and whistles that high-tech Suzuki engines 
are noted for. We found the 1 64-cu.-in. 
outtxjards, whrch cost approximately $9500, 
to be highly responsive and reliable 
performers during our three days of testing. 
Suzuki America is t>ased in Brea, California 



Low windscreen and bronze ancxfized 
aluminum trim are standout features. 



Speaker for Comlink is mounted near 
wheel for best sound transmission. 
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are slowly coming off one of the best kept military secrets 
of all time— the Air Force's Stealth Fighter. 



BY NICK NICHOLS; PM Illustration by Attila Hejja 

Ellington eased back on his stick and punched up full 
afterburners. The Frisbee's engines could only give 
him Mach 1 .3, but this was the place to use all the pow- 
er he had. Now the Frisbee was vulnerable. No longer 
lost in the ground clutter, her engines radiating their 
maximum signature, the Stealth aircraft was broad- 
casting her presence. 

His right thumb toggled the launch-enable switch, 
and his forefinger squeezed the trigger twice. The 
Sidewinders left the aircraft half a second apart. Both 
missiles angled for the Mainstay's starboard wing. 
Thirty feet away from the target, laser proximity fuses 
detonated, filling the air with lethal fragments. 



Both of the Mainstay's right-side engines exploded, 
the wing came off, and the Soviet aircraft began cart- 
wheeling violently downward, lost seconds later in the 
clouds. It all worked, the F-19 really did surprise 
them. 

IN THIS EXCERPT from the techno-thrilleri?ed 
Storm Rising, author Tom Clancy graphically 
profiles the mission scenario of a Stealth Fighter 
at work. But how much of Clancy's prose is fact 
and how much is merely a flight of literary fancy? 

As this issue of POPULAR Mechanics went to press, 
official spokesmen for both the Air Force and Lockheed 
Coi-p. (alleged developer of the so-called F-19 Stealth 
Fighter) issued a terse denial of the existence of the 
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America't supersecret F-t 1 7A Stealth Fighter closes in on a target 
and fires a Maverick air-to-ground missile. 



supersecret jet — their wording was, not surprisingly, 
identical: "We have no knowledge of such a program." 
However, Defense Secretary Frank C. Carlucci regis- 
tered a tacit admission of the craft's existence when he 
recently told a gathering of test pilots, "Not since the 
Manhattan Project have we seen a program cloaked in 
such secrecy . . . ." This achievement in defense secu- 
rity is all the more remarkable when one considers that 
many thousands of Lockheed employees (as well as 
those of numerous subcontractors) and Air Force per- 
sonnel have been involved in this hush-hush program 
since its inception nearly 15 years ago. 

This airtight veil of secrecy came very close to being 
lifted on October 4, 1988, as Senator Chic Hecht of Ne- 
vada prepared for an afternoon media briefing in which 



he planned t^releaMtjce|y|i^^hni^.al details along 
with an illustraticBipf thCTCTCTcfl^re e&i&re^ bird. Tlje 
morning edition of The Washington TtmcsjBcooped the 
Republican lawmaker by publishing contents of a Pen- 
tagon-generated draft press release. For reasons which 
remain unclear, a chagrined Hcfcht was collared by the 
PenGSgon atthe last mihute and firmly advised to cancel 
his news conference. Hecht complied, and the Stealth 
Fighter slipped back into the murky depths of clandes- 
tine Special Access, or "black," progi'ams. 

In spite of DOD's llth-hour about-face, Hecht insist- 
ed that his aborted news conference was predicated on 
Pentagon assurances that release of program details 
was imniinernt,~ s^Tifig t6 confirm that the aircraft ex- 
isted. Accoi*ding to anOctober 10 editorial in the highly 
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OUR MOST SECRET FIGHTER 



respected — and customarily conser- 
vative — Aviation Week & Space 
Technology: "The Air Force's abrupt 
about-face last week on plans to un- 
veil the Lockheed Stealth Fighter and 
the ensuing public relations scramble 
to stuff the cat back in the bag left no 
doubt as to the aircraft's existence." 

So we began our own quest for the 
elusive Stealth Fighter. More than a 
tale of technological intrigue, the sto- 
ry of Stealth turns out to be one of the 
great mysteries of our time. 

Shades of gray 

Where national security is concerned, 
there is a fine line between investiga- 
tive reporting and espionage, and the 
public's right to know must occasion- 
ally be tempered by the Pentagon's 
right to privacy on certain sensitive 
issues. 

But the Stealth Fighter project 
— originally hatched by Lockheed's 
top-secret "Skunk Works" in 
1974 — could hardly be said to reflect 
the state of the art in low-observables 
design and materials, so the well- 
worn "national security" defense for 
continued confidentiality becomes 
rather dubious. 

As one Pentagon source expressed 
it: "The [Stealth] fighter is over a dec- 
ade old and represents first-genera- 
tion technology. We're now well into 
development of second- and perhaps 
third-generation Stealth with the B-2 
(Stealth Bomber), ATF (Advanced 
Tactical Fighter) and ATA (Ad- 
vanced Tactical Aircraft). And it real- 
ly doesn't make much sense to let 
people see the B-2, which is, in fact, a 
more sophisticated airplane, while 
keeping the fighter under wraps. " 

An additional motivation for disclo- 
sure may have been Pentagon con- 
cern that a class-action suit being 
pursued by Skunk Works employees 
over industrial health hazards threat- 
ens to compromise the Stealth pro- 
gram in any case. By taking the wraps 
off now. Defense Department officials 
would short-circuit any unauthorized 
disclosure, thereby rendering the 
project "gray" and allowing them to 
control exactly what details were 
revealed. 

According to Tim Weiner, a Phila- 
delphia Inquirer reporter whose cov- 
erage of black programs earned him a 
Pulitzer Prize, "The decision to go 
public was apparently politically mo- 
tivated. Jimmy Carter unsuccessfully 
ran the same gambit in 1980 by publi- 
cizing his support of Stealth technol- 
ogy and the ATB program. Some 
commentators criticized Carter for 
jeopardizing national security for po- 
litical ends. This time around, it was 
the Dems who cried foul, and forced 
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the Pentagon to back off. 

"On the other hand," Weiner posit- 
ed, "once a black program has been 
defrocked, the military has to start 
answering a lot of uncomfortable 
questions about cost and perform- 
ance." 

A wraith materialized 

Whatever the reason for this abrupt 
retreat into the protective cocoon of 
silence, the Pentagon had definitely 
gotten our attention. We were fasci- 
nated by the sketchy details revealgd 
in the text of the premature press re- 
lease. Could these particulars be veri- 
fied? We intended to find out. 

The leaked document indicated 
that the formal Air Force nomencla- 
ture for the aircraft, long thought to 
be F-19, is, in fact, F-117A. The price 
per copy was quoted at approximately 
$60 million, and perhaps most inter- 
estingly, the F-117A was described as 
being "boxy" and "angular" in confor- 
mation as opposed to the sleek, curva- 
ceous artists' impressions that have 
cropped up in the pages of numerous 
magazines. 



We easily validated the F-117A 
designation with several unrelated 
sources whose high-level positions in 
the aerospace industry prevent dis- 
closure of their identities. 

One persistent mystery these clues 
helped to solve is that of the number of 
F-117As produced to date or still "in 
the pipeline." Based on close scrutiny 
of Lockheed's annual reports, Wall 
Street analysts had previously 
tagged the Stealth Fighter as a $4 bil- 
lion program. As this figure does not 
include the various prototype birds 
built under the XST (experimental, 
stealth, tactical) research initiative, a 
bit of arithmetic reveals a total run of 
approximately 67 production units, or 
one wing of operational aircraft. 

This number is also borne out by an 
analysis of the production period. 
Startup was authorized sometime 
during 1981, and according to noted 
aerospace author and Stealth expert 
Bill Gunston, who claims to have been 
made privy to much highly classified 
Stealth-related data from Lockheed, 
"The production line is now closed. 
Lockheed delivered the last bird more 




One mission scenario: Palletized F- 1 1 7As and stores are deployed aboard C-5B Galaxies. 
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than a year ago." A 6-year production 
period would equate to an annual 
yield of about a dozen units. For pur- 
poses of comparison, the SR-71 Black- 
bird — larger and more complex than 
the F-117A — was produced by the 
same company at a rate of eight units 
per year. 

Some sources have said that a wing 
of F-117As is already operational in a 
high-security section of Nellis Air 
Force Base near Tonapah, Nevada, 
and that one of the Stealth Fighters 
crashed in the California desert about 
two years ago while on a training mis- 
sion. This all appears to be true. After 
the crash, an incredible security blan- 
ket was placed on the whole incident. 
No media were allowed anywhere 
near the crash site and few details 
were given other than there had, in 
fact, been a crash. 

In October, several pilots from Nel- 
lis, who have apparently flown the 
plane, attended the Air Force Assn.'s 
national convention in Washington, 
D.C., and reportedly spoke fairly 
freely to associates about the air- 
craft's handling characteristics. 
Thus, a Nellis base for the F-117A 
looks more correct as time passes. 
But at least a portion of the F-117A 
fighter wing may not be quartered 
there. 

"I have it on good authority," offers 
the U.K. -based Gunston, "that the 
Stealth Fighter has been seen flying 
here in England!" Other Stealth spot- 
ters have placed the aircraft over 
Eielson Air Force Base outside of 
Fairbanks, Alaska. 

What it looks like 

Bill Sweetman, technical editor for 
the trade journal Jane's Defense 
Weekly and author of Stealth Air- 
craft: Secrets Of Future Airpower, 
has taken a particular interest in the 
F-117A's physical characteristics. 

According to Sweetman, the F- 
117A is a very unconventional-look- 
ing aircraft. "Over the years, I've re- 
corded the impressions of a number of 
eye-witnesses, but they've been 
something akin to the blind men and 
the elephant: Everyone 'sees' some- 
thing different," he mused. "One 
report likened the F-117A — when 
viewed from directly above — to a pair 
of pine cones placed end to end, one a 
little larger than the other, while oth- 
ers have noted a remarkable similar- 
ity between the Stealth Fighter's 
planform and that of the Space Shut- 
tle. Now, these two disparate 
accounts would hardly conjure up 
images of a highly sophisticated air- 
plane, but they are both, in fact, very 
accurate. 

"The reference to 'boxy' and 'angu- 
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F-1 1 7A Steatth Fighter 

The shape of the aircraft has been the 
subject of much speculation. But "boxy" 
and "angular" are words that have been 
used to describe the overall silhouette. 



lar,' as it appears in The Washington 
Times article, is very difficult for 
most people to conceive. It doesn't fit 
their concept of a 'modern' design. 
But, in fact, it corresponds very close- 
ly to a detailed description I extracted 
from an individual who definitely 
knows what he's talking about." 

The angular shapes referred to are 
elongated RAM (radar-absorbent 
material) tiles fitted all over the 
fuselage in an arrangement called 
faceting. Their angles are carefully 
calculated to scatter radar waves 
away from the aircraft, preventing 
them from returning to the source. 
There are a number of very effective 
RAM products currently available in 
tile form, like Plessey's LAI material, 
which weighs a scant 0.6 Ibs./sq. ft. 

This "all-aspect" stealthiness is a 
prerequisite for a strike aircraft with 
a deep-penetration mission. In this 
scenario, the application of low- 
observable attributes must take into 
account the position of the aircraft in 
relation to all potential enemy search 
radars — whether airborne, land- 
based or bistatic. 

While radar-defeating facets may 
be the F-117A's most prominent fea- 
ture, the aircraft has other unconven- 
tional aspects that make it one of the 
most intriguing airplanes of all time. 
The single cockpit is set well forward 
with a canopy that blends in with sur- 



rounding hexagons. The provisional 
length is somewhere between 55 and 
60 ft., with a 32-ft. wingspan. We 
have it on good authority that the F- 
117A's General Electric F-404 high- 
bypass powerplant produces 12,000 
pounds of thrust, hurling this 40,000- 
pound airplane along at a speed of 
Mach 1 plus. 

Sweetman surmises that the 
Stealth Fighter enjoys a combat radi- 
us of nearly 800 nautical miles, nearly 
twice the range of the F/A-18 Hornet, 
which is comparable in size, weight 
and engine type to the F-117A. 

He draws this conclusion based on 
several accounts that the F-117A was 
considered — and rejected — for a role 
in America's 1986 retaliatory strike 
against Libya. For instance, deploy- 
ing the aircraft to a base in Sicily, and 
sending it to Libya and back, would 
make 800 nautical miles a reasonable 
figure. 

The F-117A's extended range is, 
says Sweetman, a byproduct of the 
aircraft's unusual design. Since the 
Stealth requirement calls for every- 
thing from engines to ordnance stores 
to be internally arranged, the some- 
what massive fuselage offers a good 
deal of surplus internal volume for 
fiiel cells. 

To these facts Bill Gunston adds, 
"In a mid-altitude strike-reconnais- 
( Please turn to page 118) 
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■-^f -Toyota plans a sci-fi assault on the luxury-car market. 
BY LEN FRANK, West Coast Editor 



IN THE PAST, Toyota has had a 
whole range of models called 
Crown and Corona, but now, 
when the company is readying a 
car that really does crown the corpo- 
ration, those superlatives are used 
up. What to do? Understate and add 
elegance. 

There will be two distinct Lexus 
sedans. The entry-level car — ES 250 
— is based on the Camry, and should 
be a comfortable if not terribly e.\cit- 
ing car to drive. 

The senior Lexus — LS 400 — is 
Toyota's new flagship, the car that's 
expected to help expand Toyota's rep- 
utation for high technology. 
The LS 400 is a front-engine, rear- 
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drive, unit-bodied 4-door sedan, 
about the same size, class, general 
shape and configuration as a Mer- 
cedes-Benz 300E or BMW 5-series. 



Like its German competitors, the 
Lexus has all-independent suspen- 
sion, 4-wheel disc brakes, ABS, a 
driver's-side air bag, a 4-speed auto- 

LexusLS400willbe 
new division flagship. 




ijyrighted materia 





matic transmission, and electronic 
fuel injection. And after those easy 
comparatives, the LS 400 is its own 
car, advanced and unique. 




4.0-liter 4-cam V8 makes 250 hp at 5600 rpm. 



The engine is a 4.0-liter light alloy 
V8 with two cams per bank. The 
valves — four per cylinder — are set 
into a very compact, modified pent- 
roof combustion chamber with central 
plug and 10.0:1 compression. The pan 
is used as a block girdle, to stiffen the 
main bearing webs, and the pistons 
run in cast-iron wet liners. The intake 
cams are driven by a single Aramid 
fiber-reinforced toothed belt with the 
exhaust cams driven off the intakes 
by Toyota's clever scissors gears. 

Although tuned intake runners 
aren't really new, Toyota has 
achieved e.xceptional results here, 
particularly in midrange torque. Peak 
output is 250 hp at 5600 i^pm, but it's 



the torque curve that sets this engine 
apart. The Lexus V8 makes 260 lb. -ft. 
at 4400 rpm, with at least 90 percent 
available from 1300 to 5600 rpm. 

The automatic transmission has 
electronic controls that reduce engine 
torque during shifting to smooth the 
transition from gear to gear, a feature 
Lexus will share with the new Cressi- 
da. The hydraulic clutch pressures 
are also electronically controlled — a 
first — which allows shifts at full throt- 
tle to be smooth and part-throttle 
shifts to be all but unnoticeable, wdth- 
out allowing undue slippage. 

Another feature of this transmis- 
sion is an electronic feedback loop 
designed to provide smooth shifts for 
the life of the car by varying clutch 
pressure. 

The LS 400 has double wishbones at 
all four comers, a la Supra, but devel- 
oped specifically for this car. Coil 
springs are standard, but an optional 
air suspension has been developed 
with electronic control of both the air 
spring rate and shock damping. Pro- 
vision has been made for electronic 
control (through air-pressure varia- 
tions and shock valving) of pitch, 
bounce, dive, squat, roll and ride 
height. Sensing is done at each wheel, 
independently. There is also a provi- 
sion for cockpit adjustability. 

The rack-and-pinion steering has 
speed-sensitive variable assist. Good- 
year has developed a special Eagle 
(205/65R15) tire claimed to be quiet, 
smooth-riding, with low rolling resis- 
tance and high cornering ability. 

Toyota has paid special attention to 
the normal process of deterioration. 
The feedback loop in the transmission 
and close tolerance control in the en- 
gine have already been noted, but 
there is also anti-aging control of the 
rate at which the various materials in 
the interior fade, corrosion-resistant 
steels, special paint finishes — anti- 
chipping paint on the underbody, 

(Please turn to page 97) 




TTie ES 250 will be the Lexus entiy-level mod- 
el. Sleek new skin covers Camry mechanicals. 
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VIDEOPHONES 



A quarter-century after its 
unveiling, the videophone 
has found a home. 
Your home. 



BY FRANK VIZARD 
Contributing Editor 



FLASH GORDON confronted 
the villainous Ming the Merci- 
less via vidjeophone in the 
1930s' serials bearing his name. Thir- 
ty years later, visitors flocked to New 
York to see AT&T's "Picturephone" 
at the 1964 World's Fair. In the quar- 
ter-century since the fair, the video- 
phone concept has been introduced in 
fictional settings ranging from the 
"The Jetsons" cartoons to the "Star 
Trek" television series. The video- 
phone is a machine firmly embedded 
in the American psyche. 

While we've always seen the video- 
phone in our mind's eye, it has been 
frustratingly elusive to develop in re- 
ality. Indeed, the product Americans 
imagine — a voice phone displaying a 



full-motion video image — is still some 
years away. In the meantime, we can 
see a black-and-white still image of 
ourselves that is transmitted over 
existing telephone lines in under 10 
seconds — and costs no more than a 
conventional phone call. No special 
wiring is required. The videophone 
connects to the modular phone jack in 
your wall, and your telephone in turn 
jacks into the videophone. You'll need 
an electrical outlet nearby, to power 
the videophone's TV and electronics. 

Mitsubishi and Sony are the first 
companies to offer consumers a work- 
ing videophone. Panasonic and other 
brands are likely to be on the market 
in the near future, thanks to a techno- 
logical standard recently set by Ja- 



COME OF AGE 



pan's Telecommunications Technical 
Committee (TTC). To test the stand- 
ard and the products themselves, 
Popular Mechanics examined the 
first two videophones on the market, 
Mitsubishi's Visitel LU-500 ($400) 
and Sony's PCT-15 ($500). 

How they work 

The videophones coming on the mar- 
ket today all use the same operating 
principle to transmit an image. Your 
picture is taken by a tiny black-and- 
white camera mounted in the video- 
phone adjacent to the display screen 
— where your image is frozen. An 
analog-to-digital (A/D) converter 
changes each pixel, or picture ele- 
ment, into a numerical representation 



You can send and receive 
black-and-white still pictures 
through conventional telephones 
and voice lines with videophones 
such as Sony's S500 PCT-15 (left) 
and IVIitsubishi s S400 Visitel LU- 
500 (below). 



of various shades of gray. This digital 
information is stored in a DRAM 
(dynamic random-access memory). 
When you press the SEND button on 
the videophone, a second micro- 
processor routes the digital data 
stored in the DRAM through a mo- 
dem designed for videophones. 

At this point, the digital data is con- 
verted to an audible tone whose fre- 
quency is 1748 Hertz. As the tone 
passes through the telephone lines, 
the modem varies the amplitude of 
the tone to correspond to the varying 
levels of gray in the original picture. 
During transmission, you'll see your 
image slowly disappear from the 
screen, starting at the top and work- 
ing toward the bottom. Transmission 



is completed when your still image 
vanishes from the screen. 

During reception, this process is 
simply reversed — except that the in- 
coming still image you see on your 
screen has been stored on a DRAM in 
your videophone, making it cruder 
than a live camera image. 

The TTC standard dictates that a 
videophone must be able to transmit a 
minimum of 16 shades of gray. In 
practice, videophone makers are 
likely to exceed that minimum. The 
degree to which each manufacturer 
exceeds it is one factor that will 
distinguish one videophone from an- 
other. The more shades of gray repre- 
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sented, the better the picture will be. 

Shades of gray, however, are not 
the only apparent difference between 
videophones. An examination of the 
Mitsubishi and Sony models revealed 
differences in picture tubes, picture 
size and external outputs. 

Mitsubishi Visitei LU-500 

Mitsubishi's videophone is the model 
with the longest track record since it 
is basically derived from an expensive 
technology introduced to business us- 
ers in 1986. While designed around 
the 16 shades of gray minimum-stand- 
ard set by the TTC, Mitsubishi uses 
what the company calls "contouring" 
circuitry to achieve a 32-level effect. 
Contouring circuitry aside, the LU- 
500 offers few features. 

Picture size is 3'/4 in. high x IVz in. 
wide, a display meant to accommo- 
date the vertical proportions of faces. 
To the right of the 4'/2-in. -diagonal 
display screen and hidden by a sliding 
door is the video camera. Opening the 
sliding door automatically turns on 
the videophone. 

User controls on the LU-500 are 
minimal. Two buttons on the far left 
control eight brightness levels, so 
that you can adjust the picture in rela- 
tion to the light levels in the room. 
The VIEW/POSE button, in the middle, 
lets you see a live picture of yourself 
and the three images you're able to 
store in the machine's memory. You 
can transmit any one of these by 
pressing the send button on the far 
right. Transmission time is hV> sec- 
onds. The three images in memory 
are stored on a first in-first out basis. 
The whole package measures e-Vi x 
6% X 7 in. in size. 

SonyPCT-15 

While Mitsubishi's videophone is 
cube-like in shape, Sony's PCT-15 has 
a taller, more rectangular aspect, 
measuring roughly 6 x 11 x 6 in. in 
size. The display screen is about the 
same size as Mitsubishi's but its 
height-width proportions are re- 
versed. The video camera is also posi- 
tioned differently, being above the 
display screen. 

The Sony PCT-15 is also differ- 
ent in more fundamental ways. 
Key among these is a second 
mode of picture-transmis- 
sion style. Mitsubishi's ver- 
tically oriented picture 
conforms to the TTC 
standard. The Sony 
PCT-15 transmits 
and receives the 
same vertically 
oriented picture in 
what Sony calls the "quick" mode 



Gray masking bars on each side of the 
horizontal display screen frame the 
content of the "quick" picture. Trans- 
mission time is 6.5 seconds. 

What Sony calls the "normal" mode 
of transmission fills the display screen 
with a horizontally aligned picture. 
The larger picture can be transmitted 
in 10 seconds. In either mode, the 
PCT-15 is able to offer a sharper pic- 
ture than its Mitsubishi counterpart 
because it uses 64 levels of gray to cre- 
ate the image. 

Choosing between the "normal" 
and "quick" modes is as easy as push- 
ing a button positioned directly below 
the display screen. A second button 
allows you to call up from the ma- 
chine's memory either the last picture 
received or transmitted. The Sony 
PCT-15 doesn't have the 3-picture 
memory contained in the Mitsubishi. 

Additional PCT-15 controls are 
found below a strip of LEDs indicat- 
ing operating conditions. These con- 
trols include the POWER and SEND 
buttons. There's also a MONITOR and a 
FREEZE button to let you alternate 
between a live picture and a still 
frame. A camera-brightness control 
is located on the right side. 

The PCT-15 also features three ex- 
ternal RCA jacks located in the rear 
just above the telephone, line input 
and power jacks. The printer out 
RCA jack allows you to connect the 
unit to a video printer so that an image 
can be printed as hard copy. You can 
also use this output to connect the vid- 
eophone to a TV or monitor so images 
can be viewed by a group of people. 

The other two RCA jacks let you 
use the PCT-15 in conjunction with a 
tape recorder. Images received by 
the videophone can be recorded on 
standard audio cassettes for playback 




Multifeatured telephone is built Into Pana- 
sonic's $500 KX-TV1 0 videophone. 



later. Unfortunately, this capability 
does not make the PCT-15 completely 
compatible with telephone answering 
machines. The videophone picture 
cannot be recorded on tape machines 
with automatic gain control (such as 
telephone answering devices and por- 
table recorders) as this defeats the 
tape recorder's ability to record vary- 
ing levels of gray. Tape decks such as 
those in stereo systems must be used. 

Hands-on results 

We found the live picture of Sony's 
PCT-15 superior to that of Mitsubi- 
shi's. The LU-500's picture was often 
accompanied by a solarized, halo-Uke 
pattern in the background which, 
while not affecting the main subject of 
the image, gave the whole picture a 
psychedelic feeling. 

On the other hand, the live picture 
you'll monitor on the Sony is not what 
the party on the receiving end will 
see. The image stored in the 
DRAM — visible as the "freeze" pic- 
ture — is closer to the transmitted im- 
age. With both machines, the DRAM 
picture is coarser and grainier than 
the live-camera image. Accordingly, 
neither videophone proved itself 
practical as a medium for the trans- 
mission of printed data. Most printed 
material took on a mosaic appearance 
that was rarely legible. 

Installation of both videophones is 
very simple. Points are awarded to 
Mitsubishi, though, for its attempt to 
minimize the amount of wiring. 

Future features 

Although the Mitsubishi and Sony 
videophones are the first on the mar- 
ket, they won't be the last. Panasonic, 
for instance, already plans to offer a 3- 
model Hneup. The WG-R2 ($400) is a 
stand-alone unit with a 4y2-in. screen, 
while the KX-TVIO ($500) combines a 
4-in. screen with a telephone handset 
and speakerphone feature. A third 
Panasonic videophone incorporates a 
telephone answering machine that 
can double as a doorbell answering 
system when connected to a remote 
video camera. Visitors can leave a 
verbal and visual message. 

Future models will likely include 
such features as video inputs for 
transmitting pictures from a VCR or 
camcorder. Additional video output 
jacks would let you route the trans- 
mitted image to an optional, accesso- 
ry video printer, to obtain videophone 
snapshots. A computer tie-in is yet 
another possibility. In time, a tele- 
phone vrithout video capability might 
be as hard to find as a rotary-dial 
phone. But rest assured that an out- 
side party can't use it to spy on you.lM 
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Mastering The 





A woodworker's guide to the superversatile router. 

TEXT AND PHOTOS BY ROSARIO CAPOTOSTO. Contributing Editor ' 



OF ALL THE PORTABLE power tools 
found in a typical woodworking shop, the 
router is arguably the most versatile. 
When fitted with any one of the hundreds of bits 
available, the router's capabilities are almost end- 
less. Some of the more common uses include cut-^ 



ting cabinet joints such as the dado, rabbet and 
mortise-and-tenon; trimming plastic laminate; 
shaping decorative edges; milling moldings and 
carving signs and plaques. 

A wide range of router accessories and attach- 
ments are available for turning table legs, cutting 
machine threads in wood, routing pi-ecise dove- 
tails, cutting frame-and-panel doors, and forming 
letters and numbers. The router can also be 
mounted upside down in a worktable for use as a 
small shaper. 
Since a router can perform so many different 
tasks, it's often considered a sophisticat- 
ed tool by the uninitiated , and there- 
fore, novice woodworkers have tradi- 
tionally shied away from it. In truth, 
however, a router is no more difficult 
to operate than any other portable power 
tool. In fact, in some ways it's easier and 
safer than most power tools. All you need 
is a basic understanding of how the router 
works and a little practice. 




Getting Started 



^ ROUTER is really a very simple 
w\ tool. It consists of a high-speed 
motor fitted into a base. A split-collet 
chuck secures the bit, and depth of cut 
is adjusted by raising or lowering the 
motor in the base. Most routers have 
a simple toggle ON/OFF switch while 
others have a more convenient trig- 
ger switch. 

Routers come in various sizes with 
respect to power and are rated ac- 
cording to chuck capacity and horse- 
power — typically ranging from '/z hp 
to 3 hp. Most routers have a Vi-in. 
chuck. Larger routers accept bits 
with '/2-in.-dia. shanks. For general 
woodworking, a 1-hp router with a Vi- 
in. chuck is adequate. However, if 
you're using a router primarily as a 
shaper in a router table, then consider 
a 3-hp router with a '/2-in. chuck. 

When changing a router bit, always 
unplug the tool and — in most cases 
— remove the base. Some routers 
come with two wrenches. One is used 
to hold the motor's shaft from turning 
and the other wrench loosens or tight- 
ens the chuck. Other routers have a 
convenient shaft-lock button. When 
depressed, the button keeps the shaft 



Guided Cuts 

HERE are a few simple ways to 
guide a router to make perfectly 
straight cuts. The easiest way is to 
nail or clamp a straightedged board to 
the workpiece. Then, simply guide 
the router along the straightedge. To 
position a straightedge guide, meas- 
ure from the outside edge of the rout- 
er's base to the edge of the bit. 

To control cuts along the edge of a 
board, use a piloted bit. Router bits 
come with a solid pilot or a ball-bear- 
ing pilot. While ball-bearing piloted 
bits cost more, they perform better 
than solid pilot bits. The pilot rolls 
against the uncut portion of the work- 
piece edge to control the cutter. 

When you need to rout several 
identical pieces or a very exact, 
unique shape, try using a template 
guide bushing. The guide bushing at- 
taches to the router's base and is used 
in conjunction with a straight bit and 
template. Cut the template from Va- 
in. hardboard or plywood. Nail or 
clamp the template to the workpiece 
and guide the router so that the bush- 
ing rides against the template edge. 
The bit extends below the bushing to 
cut the work to match the template. 

Another accessory that's available 
for most routers is an edge guide. The 
adjustable guide fits onto two steel 
rods that clamp to the router's base. 
Advance the router with the guide 
bearing against the workpiece edge. 



from turning so that only one wrench 
is needed to remove a bit. After in- 
stalling a bit, check to be sure it's held 
securely before starting the router, 




WING NUT 



Here's a good, general-purpose router: The 
Porter-Cable model No. 100. Wingnut locks 
the base on motor to set the depth of cut. 




Guide router against straightedged board 
that's nailed to workpiece. Allow guide to 
overhang work to support router at start. 




Guide bushing protrudes from sut>t>ase and 
rides against 'A-\n. plywood template. Bit 
extends below bushing to shape the work. 




Some routers require two wrenches for bit 
changes. Place one wrench on the shaft and 
tighten chuck with the other wrerxh. 




This Sears router has two convenient fea- 
tures: a stand-up, flat-top housing and a 
shaft-lock button for 1 -wrench bit changes. 




For precise control of edge shaping, use a 
ball-bearing piloted bit. Bearing roils along 
uncut portion of edge to control the cutter. 




Edge guide accessory mounts on two steel 
rods that clamp to the router's base. Guide 
rides against work's edge to control cutter. 
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Dado-Cutting Guide 



A ROUTE R is an ideal tool for cut- 
ting dado joints. Therefore, we 
designed this easy-to-make jig that 
will save set-up time and ensure accu- 
rate dadoes. The jig consists of two 
long side rails connected by shorter 
cross bars. Cut the parts from %-in.- 
thick straight, warp-freeboards. Nail 
and glue the jig together. Be sure that 
the space between the rails equals the 
diameter of the router's subbase. 

Most dado joints are % in. wide. 
However, %-in. plywood and parti- 
cleboard isn't always % in. thick — it's 
often less which results in loose, slop- 
py joints if the dado is cut with a %-in. - 
dia. bit. Therefore, the jig is designed 
for use with a '/2-in. straight bit. This 
way, two passes are made to rout the 
exact width of the mating piece. 




Mark two lines on workplece to show out- 
side edges of dado. Then, align edge of Vi-ln. 
channel In cross bar with one of the lines. 



DADO GUIDE 



CROSS BAR 
3/4 X 2-1/4 X 16' 
(2 REQD.) 



GLUE AND 
NAIL 




SIDE RAIL 
3/4x2-1/4"; 
LENGTH TO SUIT 
(2 REQD.) 



ROUT 
1/2"- WIDE 
DADO 



SPACE EQUAL TO 
DIAMETER OF ROUTER BASE 



Clamp or taci<-rMil thejig and workplece to 
the bench and make the first pass. Scrap strip 
is In place to prevent splintering as bit exits. 




Reposition Jig to align the 'Mn. channel in 
cross bar with the second line of the dado. 
Secure Jig and rout final pass to form dado. 



Bail-Bearing Pilots 



ROUTER bits come in a wide vari- 
ety of sizes, styles and shapes. 
They're available in both high-speed 
steel (HSS) and with long-lasting car- 
bide tips. While carbide-tipped bits 
cost more, they hold an edge much 
longer than HSS bits. 

As mentioned earlier, piloted edge- 
shaping bits come with either solid 
— integral — pilots or ball-bearing 
pilots. When using a solid pilot bit, 



advance the router slowly to prevent 
friction burns that result from an 
overheated pilot. Ball-bearing pilots 
will very seldom bum an edge. How- 
ever, be aware that they can bum the 
work if the bearing freezes up. Clean 
the bearing frequently with thinner 
and keep it lubricated. This is espe- 
cially important when trimming plas- 
tic laminate. Contact cement and 
laminate shavings tend to clog and 



stall a bearing quite easily. 

Some bits, known as arbor-type 
bits, feature interchangeable cutters. 
They consist of a shaft, or arbor, fit- 
ted with a ball-bearing pilot and lock- 
nut. The arbor accepts any of several 
cutters. Simply place the cutter and 
bearing on the arbor and tighten the 
locknut. Usually sold in kit form, ar- 
bor-type bits provide an economical 
way to start a router bit collection. 




These three profiles were all cut using the 
isail-bearlng piloted bit shown. Variations 
are made by adjusting the depth of cut. 



Rounding-over bit becomes two bits by 
changing pilot. Use larger pilot (left) for 
rounding over, smaller pilot for bead cut 



To trim overhanging plastic laminate, use a 
carbide-tipped flush-trlmming bit. Be sure to 
keep the ball-bearing clean and lubricated. 
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Circle-Cutting Guide 



IF YOU USE a router just to make 
straight cuts, it will still be an indis- 
pensable tool. However, to increase 
its versatility make our simple circle- 
cutting guide. 

Cut the guide as shown from Vi-in. 
plywood or hardboard. The length of 
the guide is optional, but 3 ft. long is 
adequate for most work. Cut the cir- 
cular end of the guide to match the 
router's subbase. Then, bore pivot 
holes in the arm spaced 1 in. apart. 

To use the guide, first remove the 
router's plastic subbase and screw the 
guide directly to the router's base. 
Use the same screws used to hold the 
subbase to the base. Then, measure 
the desired radius and drive a nail 
through the appropriate hole in the 
arm. 

The nail acts as the pivot point. 
Start the router and slowly swing the 
tool into the workpiece. Be certain to 
keep the work surface clean and free 
of obstructions to allow the guide arm 
to slide smoothly. The guide can be 
used to rout complete circles or any 
portion of a circle. 

As with all other routing proce- 
dures, make deep cuts in several 
passes. Lower the bit slightly after 
each pass. Use the guide to make cir- 
cular grooves or cut through the 
workpiece entirely to form a perfectly 
round or round-top piece. 



CIRCLE PIVOT GUIDE 



USE NAIL 
FOR PIVOT 



1-1/2" DIA 
CLEARANCE HOLE 




SCREW HOLES 
TO FASTEN 
ROUTER BASE 



TRACE FROM 
ROUTERS 
SUBBASE 



SPACE PIVOT 
HOLES I" APART 



I ;4" PLYWOOD; 
LENGTH TO SUIT 




Rout circles and arcs with shopmade circle-cutting guide. Guide pivots on a nail driven 
through a hole in the arm. Note that router's subbase Is removed before guide Is attached. 




Problem Solvers 



SHOWN here are a few problems 
that can occur when routing. Let's 
talk briefly of how to avoid them. Us- 
ing a dull bit is a sure way to burn the 
work. And remember, a high-speed 
steel bit becomes dull much more 
quickly than a carbide-tipped bit — 
especially when routing hardwood 
and particleboard. For clean, smooth 
cuts, use only sharp bits. 

Splintering can occur when a bit ex- 
its the workpiece edge at the end of a 
cut, or when routing plywood. To pre- 
vent tearing the workpiece edge, 
clamp a wood scrap board to the work. 
This way, any splintering will occur 
on the scrap board, not the work- 
piece. 

When plywood is routed across the 
grain, the veneer often splinters. To 
avoid this, scribe both sides of the line 
of cut with a utility knife before rout- 
ing. This allows the veneer to break 
off cleanly at the knife cuts without 
splintering. 

Counterbored screwholes, missing 
knots and other voids must be filled 
before routing with a piloted bit. Re- 
member, the pilot rides along the 
edge. Should it fall into a hole, the bit 
will gouge the work, as shown. 




A dull bit (left) will burn the work and put 
undue strain on the router's motor. Carbide- 
tipped bit I right ) stays sharper longer. 




Bit's pilot follows the edge and any imper- 
fections, such as this counterbored screw- 
hote. Fill all holes and voids before routing. 



To prevent splintering wtien bit exits a cross- 
grain edge, clamp a scrap board to the edge. 
This way the scrap splinters, not the work. 




Cross-grain routing can splinter the veneer 
of some plywood. To prevent this, scrlt>e the 
cut's borders with a knife t>efore routing. 
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Quick Tips And Techniques 



REMEMBER the importance of 
feed direction — the direction that 
a router is moved around a workpiece. 
The general rule is to always rout 
against the rotation of the bit. The bit 
rotates clockwise, therefore, move 
the router counterclockwise, as 
shown. This way, the bit spins into 
the work and pulls the router against 
the edge. This is the safest, most ef- 
fective technique, but it does cause 
splintering occasionally. However, 
like most rules, there are exceptions. 

Sometimes, the router can be fed 
with the rotation of the bit. Caution 
must be exercised, since the router 
can run along the edge. Routing with 
the bit's rotation is useful when trim- 
ming veneer, very hard, thin wood or 
other materials that splinter easily. 




Here's a safe, easy way to rout decorative 
moldings. Shape the edge of a wide board 
and then rip the narrow molding from it. 




For best control and safest working condi- 
tions, advance router against rotation of bit. 
This means counterclocl<wlse, as shown. 




nunge routers are especially useful for cut- 
ting stopped dadoes and slots, as shown. 
Router Is mounted on a spring-loaded base. 




A rcxjter Is excellent for cutting mortises. At- 
tach an L-shaped wood fence to edge guide 
for extra support and greater control. 




With the depth stop set, plunge the router 
down Into the work. Then, advance the 
router slowvly. Note use of straightedge. 



Jigs And Templates 

THERE are various aids, accesso- 
ries, jigs and templates — both 
shopmade and store-bought — that 
can increase a router's capabilities. 

Some of the most popular accesso- 
ries available are dovetail templates. 
These allow you to cut precise-fitting 
dovetail joints quickly and accurately 
with a router. Some dovetail tem- 
plates cut traditional, through-dove- 
tail joints that mirror a handcut joint. 
Note that the template shown cuts 
half-blind dovetails. The router is fit- 
ted with a dovetail bit and a guide 
bushing. Clamp the mating work- 
pieces in the template at a right angle. 
Then, cut the tails and mating sockets 
at the same time. The joint shown was 
cut in about a minute. 

A router will never replace a plan- 
er, but for small surfacing jobs, make 
the simple planing jig shown. Bore a 
l'/2-in.-dia. hole in the center of a 
board that's about 6 in. wide x 36 in. 
long. Remove the router's subbase, 
insert a %-in. straight bit, and screw 
the router to the board. Clamp the 
workpiece between two rails. 'Then, 
span the rails with the router/board 
assembly, as shown. Lower the bit 
gradually to smooth the work. 




Guide bushing rides aiortg a fiardboard tem- 
picite to cut a groove for roiltop desk. Anoth- 
er tough Job made easy with a router. 




Template allows router to cut tricky half- 
blind dovetail Joints. Router is equipped 
with guide bushing ar>d dovetail bit. 




This simple setup turns a router Into a surface 
planer. Router Is attached to board that 
spans the workpiece on two wood rails. 




The router template cuts both the tails and 
mating sockets simultaneously. The half- 
blind dovetalijoint locks together tightiy. 
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EAST DOES IT 

Our cozy armchair has soft cushions and 
an adjustable back. Build it and relax. 



BY ROSARIO CAPOTOSTO, Contributing Editor 



AFTER a hard day in the workshop there's little 
that beats settling down into a soft, cushioned 
armchair. And, if you've made the chair your- 
self, it's twice the pleasure. Here's your chance 
to make your chair and sit in it, too. Our design is based on 
Mission-style furniture that was commonly produced in 
the early 20th century. 

In contrast to the real thing, we've lightened the propor- 
tions to give the chair a more contemporary look and re- 
placed Mission's typical dark oak with warm, easy-to-work 
pine. Complete with foam cushions covered with white 
duck fabric, it's destined to become the favorite chair in 
any woodworker's household. 

The chair is made of %-in. -thick stock, with the excep- 
tion of the framing around the spindles. The l'/«-in. -thick 



stock that you'll need for these pieces is called stock. 

Aside from pine's good looks and workability, we chose 
it because it's easily available and relatively inexpensive. 
Although our chair may look like it's made from clear 
stock, we used ordinary No. 2 common pine and simply 
worked around the knots. 

If possible, bring your tape measure and materials list 
along when you buy the wood and choose boards that will 
produce the least waste. Then, lay out all the chair compo- 
nents on your lumber so that the knots are avoided and cut 
each piece oversize. 



Color photo: J R Rost 
Black-and-white photos: Rosario Capotosto 
Technical art: Eugene Thompson 
Photo stylist: Gabe Hernck 



B 



Start With The Sides 

EGIN the side frames by ripping 
the % frame stock to about Via in- 
oversize, planing the sawn edges to 
exact width and crosscutting the 
pieces to length. Then, rip and smooth 
the % X 1 Vs-in. spindles the same way. 

The frames are assembled with 
dowel-reinforced butt joints — use a 
doweling jig to ensure straight, accu- 
rately placed holes. 



Since there's so little surface area 
on the ends of the spindles, it makes 
sense to gang them together in groups 
of six when boring the dowel holes 
(Photo 1). Bore the end holes in the 
l'/»-in. -square horizontal frame mem- 
bers the same way. 

While the horizontal frame mem- 
bers are clamped together, carefully 
lay out the spindle positions with a 
square (Photo 2). Then, separate the 



four pieces and use your doweling jig 
to bore the holes for joining the spin- 
dles to the frame (Photo 3). 

It's best to sand the frame compo- 
nents before they're assembled. Af- 
ter the dowel holes have been bored in 
the horizontal frame members and 
spindles, lay similar pieces together 
on a flat board and sand them in 
groups to avoid rounding the comers 
excessively (Photo 4). 




1 Use a doweling Jig to bore holes in side 
pieces. Ganging pieces together helpsjig 
alignment and speeds up work. 



2 To space spindles accurately, clamp hori- 
zontal frame members squarely together 
when maricing spindle locations. 



3 Align dowelingjig at each spindle loca- 
tion and bore 'A-in.-dla. x V|6-in.-deep 
holes. Tape on bit Indicates boring depth. 
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EASY DOES IT 



Next, prepare to assemble the side 
fi^mes by applying glue sparingly to 
the holes in the horizontal members 
and spindles for one frame. 

Insert the dowels into the spindle 
ends, join the spindles to the horizon- 
tal members and clamp (Photo 5). 

Check the assembly for square by 
measuring the diagonals and then re- 




4 Place side frame pieces on flat board and 
clamp for gang sanding. Wood strips be- 
tween stock and clamps protect stock. 




# Use dowel centers for locating dowel 
holes In vertical frame pieces. Stock 
clamped to frame ensures alignment. 



Making The Arms 

EACH arm features angled slots 
that hold the ends of the Vie-in.- 
dia. steel rod. As the rod is moved 
from one slot to the next, the back an- 
gle changes. 

First, cut the stock for the arms to 4 
in. wide and to exact length. Then, lay 
out the three V2-in.-dia. hole positions 
on each arm as shown in the drawing. 
Center the holes just slightly more 
than '/4 in. from the stock face. Use a 
brad-point drill with a doweling jig or 




8 The angled slots are siarted by boring 
</2-ln.-dla. holes near face of arm stock. Use 
a brad-point drill bit for the best results. 



peat the procedure for the other side 
frame. 

After the glue has set, use dowel 
centers inserted in the ends of the 
horizontal members to mark the hole 
locations on the vertical frame mem- 
bers (Photo 6). Then apply glue spar- 
ingly and join the vertical members to 
the frame assembly. 




S Apply glue to dowel holes, assemble 
spindles to horizontal pieces and clamp. 
Check for square by measuring diagonals. 




7 After assembling the base and feet, 
clamp the base to the frame, and bore and 
countersink screw pilot holes. Then, secure. 



drill press and bore the holes 1% in. 
deep (Photo 8). 

Then install a V-groove bit in your 
router. Clamp the stock to your work- 
table and secure a stop along the edge 
of the arm to limit router travel. A 
straight strip clamped squarely 
across the stock is used to guide the 
router. 

Adjust the guide and bit depth so 
the cut will be tangent to the hole and 
rout the forward edge of each hole 
(Photo 9). 




9 V-groove bit routs slope on forward 
edge of slots. Clamp strip squarely to guide 
router. Strip at edge limits router travel. 



While the glue is drying, cut the 
base pieces and feet to exact size and 
sand. Glue and nail the feet to the 
bases with 4d finishing nails. Then, 
clamp the bases to the frames and 
bore and countersink the screw pilot 
holes (Photo 7). 

Secure the bases with l'/2-in. No. 10 
fh screws. 



Finish by carefully sanding with an 
emery board and a dowel wrapped 
with sandpaper (Photo 10). 

After the slots are finished, lay out 
the taper along the outside edge of 
each arm. 

Saw the taper leaving approxi- 
mately Vie in. and then trim to the line 
with a hand plane. 

Temporarily clamp each arm to the 
top of each frame. Secure wdth IVz-in. 
No. 10 screws driven from the under- 
side of the top frame members. 




1 0 Finish angled slots by hand sanding. 
Emery board and dowel wrapped with 
sandpaper helps working in tight space. 



MATERIALS LIST— EASY CHAIR 

Key No.Size and description (use) 

A 4 1 W X m X 2W' side horizontal (pine) 

B 12 % X m X IW spindle (pine) 

C 4 mxlMiX 20" side upright (pine) 

D 2 y4x4x33"ann(pine) 

E 2 y4x3x32"base(pine) 

F 4 y«x3x3"foot(pine) 

G' 2 %x2V<x 28!^" frame side (pine) 

H* 2 % X 2% x 24" frame front (pine) 

I 1 y4x2y4x22'/*"crossmember(pine) 

J 1 ^4 X 2V4 X 22Vi" crossmember (pine) 

K 2 ¥4x2^4x31" seat frame side (pine) 

L 1 y4x3xl9V4" seat framefrt)nt (pine) 

M 2 y4x2V4Xl9V4" seat frame inner/rear 
(pine) 

N 1 1/4 X 20^4x21" seat (plywood) 

0 2 y4x2Hx 22" back frame side (pine) 

P 4 % X 2V4 X 15W crossmember (pine) 

Q 2 y4Xl%x 24" base cross tie (pine) 

R 1 '/,6"-dia.x24"/,„" steel rod 

S 1 5V2 X 24 X 25" bottom cushion (foam) 

T 1 25V4x56y4" top, front, bottom £abric 

U 2 6^4 X26V4" side boxing 

V 2 4Hx25V4" back boxing 
W 1 24" zipper 

X 1 4x21 X 22" back cushion (foam) 

Y 1 23V4X47V4" front, top, back fabric 
Z 2 5V4X22V4" side boxing 

AA 2 3% X 231/4" bottom boxing 

BB 1 22" zipper 

CC 2 2V4xl'/,f," butt hinge 

DDt l'4"-dia.xl" dowel 

EE+ V4"-dia.xlV4" dowel 

FF m" No. 10 fh screw 

GG 2" finishing nail 

H H IVi" finishmg nail 

Misc: glue, sandpaper, Defloil Danish 
OU Finish, Dea Satm Finish. 
* Overall dimension 
+ As required 
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EASY CHAIR 

30" WOE X 33' DEEP X 38-7/8' HK5H 





1" r^" 






c: 






~o 








I — l/4"-DEEPX 

3/8" RABBET T 

20-1/4 ' 

1 T i 


Tl — n- 
u u 



BOTTOM 
CUSHION 

5-1/2* THICK X 
24' WIDE X 25' DEEP 



10-1/2' 



SIDE SECTION VIEW 
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EASY DOES IT 




1 1 Use doweling Jig at end of mitered 
sides of box frame. Simple shopmade Jig 
guides bit for matching holes In stock face. 



Seat And Back Frame 

THE SEAT support structure is 
composed of a box frame that will 
be attached to the sides and a top 
fi^me that holds a plywood panel. 

First, rip the box frame side compo- 
nents to width. Lay out the 4° miters 
on the ends and trim the stock to 
length. 

The front and rear box frame com- 
ponents are then ripped to width at a 
4° bevel and cut to length. Prepare the 
crossmembers by cutting to size, 
notching the ends of crossmember 
(Part I), and boring the dowel holes as 
shown in the drawing. 

Bore dowel holes in the ends of the 
side pieces. The doweling jig ensures 
that these holes will be perpendicular 
to the mitered-end surfaces. Then, 
bore corresponding holes in the front 
and rear pieces and bore the holes 
in the sides to receive the cross- 
members. 

A simple shopmade guide insures 
straight and accurate holes when bor- 
ing into the stock face (Photo 11). As- 
semble the box frame and clamp until 
the glue sets. 

Construct the seat and back frame 
by cutting the pieces to size and join- 



Cushions And Finish 

WE FINISHED our chair with 
clear Deftoil Danish Oil Finish 
to give the wood a warm glow and en- 
hance the beauty of the grain. This 
type of penetrating oil soaks deep into 
the wood and contains urethane 
resins which harden upon drying to 
help protect the typically soft surface 
of the pine. 

The finish is brushed on heavily and 
the excess is wiped off after about a 
half hour. A second coat is applied af- 
ter the first has dried for 1 hour. This 
finish is easy to use because dust and 
brush marks are eliminated. 

Although the penetrating oil finish 
stands up well on its own, extra pro- 
tection can be achieved by applying a 
final top coat of Deft Satin Finish. 




12 After seat frame Is assembled, use a 
In. rabbeting bit to rout the 'A-ln.-deep 
rabbet that holds the plywood seat. 




14 Use scrap stock clamped to box frame 
for supporting seat assembly when align- 
ing other side. Secure with screws. 



ing with dowels as shown in the draw- 
ing. Install a %-in. rabbeting bit in 
your router and set the depth of cut to 
Va in. Then, rout the recess in the seat 
frame that holds the plywood panel 
(Photo 12). Cut the plywood seat to 
size and round the comers as shown in 
the drawing. 

Lay a chair side on your worktable 
and place the box frame in position. 
Bore and countersink screw pilot 
holes, secure the frame and then at- 
tach the other side (Photos 13 & 14). 
Note that the front and rear of the 
frame is secured by screws driven at 



The cushions are made from foam 
blocks covered with almond-colored 
duck fabric. Since the foam is general- 
ly available in thicknesses of up to 4 
in., you'll have to add a lV2-in. -thick 




1 4 TWO coats of Danish Oil Finish are ap- 
plied for a clear durable finish. For extra 
protection, apply a last coat of varnish. 




1 S Clamp seat box frame to side and bore 
and countersink pilot holes. IHoles at each 
end are bored at an angle to reach frame. 




IS Securehingestobackflrst. Then, Insert 
rod and place back in position. Carefully 
mark hinge screw locations on seat frame. 



an angle. Then install the cross ties 
between the bases. 

Place the seat frame in position and 
check for fit. Then, attach the hinges 
to the back of the frame. Insert the 
steel rod in the slots and position the 
back so it leans squarely against the 
rod. Mark the hinge positions on the 
seat frame and bore the screwholes 
(Photo 15). Unscrew the box frame 
from the sides and secure the seat 
frame to the box fi-ame with 6d finish- 
ing nails. Set the nails and fill. 

Finish sand the entire chair and 
gently round all harsh comers. 



piece when making the seat cushion. 
Use a spray adhesive suitable for use 
on foam to join the pieces. 

You can usually have the foam cut 
to the required sizes by your supplier. 
If you're going to cut it yourself, an 
electric carving knife or serrated 
bread knife will do the job. Don't for- 
get to chamfer the comers of the foam 
as shown on the drawing. 

The fabric sizes in the materials list 
allow Ys in. on each edge for the 
seams. The sewing is done inside out 
starting with the installation of the 
zippers. 

"Then attach the side boxing strips 
followed by the large pieces that cov- 
er the cushion faces. Pull the covers 
inside out through the zipper opening 
and insert the foam. IN 
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New technology and 
features lead the way as 
the new pickups hit 
the highways. 

BY BRUCE W. SMITH 

WHEN IS A pickup truck not 
a pickup truck? Just about 
all the time, judging by the 
tastes of today's buyers. While some 
still see this class of vehicles as the 
same family of humble haulers we've 
known for decades, many others see a 
new alternative to the automobile — a 
sort of sports car with a cargo bed in 
back. And because of this new percep- 
tion, the offerings of the manufactur- 
ers battling for shares of this huge and 
profitable market reflect a range of 
equipment and capabilities that's 
nothing short of seductive. 

Whether your taste runs to Baja 
bashing or boulevard profiling, the 



FORO RANGER 
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industry is doing its best to make you 
happy. In the pages that follow, we 
detail just how each manufacturer 
plans to do this for 1989. 

Chrysler Corp. 

Chrysler's Dodge Truck Division, 
hunting for a healthier share of the 
over-8500-pound-GVW market, 



opens another skirmish in Detroit's 
ongoing powertrain wars with the ad- 
dition of a 5.9-liter, 160-hp Cummins 
turbodiesel as an option in selected 2- 
and 4-wheel-drive Ram 250 and 350 
pickups, plus chassis-cab models. The 
engine, which produces a remarkable 
400 Ib.-ft. of torque at 1700 rpm, isn't 
new — Cummins has used it to power 
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JEEP COMANCHE SPORTRUCK 

various trucks up to 35,000-pounds 
GVWR since entering production in 
1984. But its availability in this appli- 
cation lends a fresh dimension to 
Dodge's pickup powertrain picture. 

The Cummins turbodiesel produces 
the best torque, fuel economy and 
performance figures (it is said to pull 
Ram pickups to sub- 12 second O-to-60 
times) in its diesel class and should be 
a boon to those who do heavy-duty 
towing, especially at high altitudes. 
Though typical naturally aspirated 
diesels lose about 30 percent of their 
power at 10,000 ft., the Cummins en- 
gine only loses about 5 percent. Die- 
sel-powered Dodges come equipped 
with a fully synchronized Getrag 5- 
speed, the first 5-speed manual of- 
fered in a heavy-duty Dodge truck. 

Dodge's venerable 5.9-liter V8, the 
largest gasoline engine offered in the 
division's light-duty trucks, suc- 
cumbs to modern technology, getting 
throttle-body electronic fuel injec- 
tion, roller-tip rockers, a new cam and 
other valvetrain improvements that 
increase its output to 190 hp — an 11- 
percent gain over last year's carbu- 
reted version. Buyers concerned with 
mpg will now be able to order Dodge's 
3.9-liter V6 in Vz-ton 4x4s (W150), or 
compromise by opting for the 140-hp 
5.2-liter VS. 

Fuel-injected pep comes to the mid- 



size 2- and 4-wheel-drive Dakotas via 
an EFI-fed 2.5-liter inline-Four that 
replaces the carbureted 2.2-liter en- 
gine. The 4-wheel-drive Dakota Sport 
and Dakota chassis-cab models will of- 
fer Dodge's mildly refined 3.9-liter V6 
as their standard powerplant. 

However, if real tire-smokin' per- 
formance is the No. 1 objective, the 
Carroll Shelby Dakota has it: 175 
horsepower from a massaged version 




of Dodge's 5.2-liter V8 stuffed under 
the hood. Look for O-to-60 times un- 
der 9. 5 seconds. 

Gas shocks and rear-wheel antilock 
brakes (ABS) make their way under- 
neath the new Dodge trucks, as does 
the optional 4-speed automatic (ex- 
cept 1-tons) that previewed in the Da- 
kota series late last year. 



In the Jeep/Eagle quarters, ad- 
vancements in stopping 
technology in the 
sport/utility line 
haven't filtered 
down to the Co- 
manche pickups 
yet, but they 
still boast the 
most powerful 6- 
cylinder engine in 
the light-duty 
truck market. 
Jeep's 177-hp Pow- 
er Tech Six, an elec- 
tronically fuel-in- 
ected 4.0-liter 
inline-Six, is the standard engine in 
the 2-wheel-drive shortbed Coman- 
che Eliminator package and an option 
for the 121-hp 2.5-liter inline-Four 
used in all other models. 

The Eliminator is Jeep's top-of-the- 
line pickup, aimed squarely at the 
sport-truck buyers. It's outfitted 
with leather-wrapped sport steering 
wheel, power steering, bucket seats, 
upgraded interior trim, special paint 
and graphics, P225/70R-15 Eagle 
GT+4 tires, aluminum wheels and a 
5-speed manual transmission. As 
with other model Comanches, an op- 
tional 4-speed automatic is available 
that affords drivers with power or 
comfort modes, depending on 
preferences and conditions. 

Jeep also keeps up the pace 
with the other manufacturers in 
offering special equipment 
groupings like the Off-Road 
Package and Big Ton, a payload op- 
tion that increases hauling capacity to 
2205 pounds. New Jeep owners will 
also find Chrysler's 7-year/70, 000- 
mile powertrain protection and 7- 
year/100,000-mile corrosion warranty 
of even greater long-term value. 

Ford 

For 1989 the focus of Ford product 
planners turns away from the world's 
No. 1 selling vehicle, the famed F-Se- 



CHEVROLET S 






POPULAR MECHANICS • JANUARY 1 989 




ries full-size pickup, and focuses on 
the nation's top-selling compact pick- 
up — the Ford Ranger and its sport/ 
utility counterpart, the Bronco II. 
Both get new front bodywork to make 
them look like their big brothers, 
while under the Ranger's hood sits a 
unique 2.3-liter Twin Plug EFI inline 
4-cylinder. Adding an extra plug per 
cylinder boosts horsepower by 16 per- 
cent, bringing the base engine to 104 
hp at 4750 rpm and simultaneously in- 
creasing EPA fuel economy ratings. 
The Ranger's old 2.0-liter inline-Four 
has been dropped from the line for the 
1989 model year. 

In addition to styling changes, 
Rangers benefit from ABS brakes in 
the rear, larger front discs, a 17-gal. 
fuel tank, steering column-mounted 
automatic shifters and an all-new in- 
strument panel and dash. 

Full-size F-Series pickups with a 
GVWR of more than 8500 pounds will 
have the old 3-speed C-6 automatic re- 
placed by an all-new, electronically 
controlled 4-speed (E40D) version. 
The transmission's shift points and 
torque converter clutch are con- 
trolled by computer. 

General Motors 

With a new generation of successful 
high-tech trucks — the full-size K-se- 
ries of Chevrolet and GMC — only one 
year into production, 1989 looms as a 
year of minor refinements for GM's 
truck group. 

The sporty look developed by 
Chevrolet and GMC for their '88 
Sportside 4x4s has been passed on to 
1989 Fleetside models, which get a 
blackout grille, dual side mirrors and 
front air dam. 

On a more technical side, the K3500 
1-ton 4x4s get the benefit of Borg- 
Warner 1370 transfer cases, making it 
possible for dual rear wheels to be or- 
dered directly from the factory and, 
as a result, for the GVWR to be 
brought up to 10,000 pounds. The new 
transfer case incorporates an electri- 
cally actuated synchronizer that 
smoothes shifting in and out of 4- 
wheel drive. Engine choices still re- 
main the same on the full-size pick- 
ups, with no fewer than five fuel- 
injected powerplants available: 160- 
hp 4.3-liter V6, 175-hp 5.0-liter V8, 
210-hp 5.7-liter V8, 230-hp 7.4-liter 
V8 and 143-hp 6.2-liter diesel. 

S-10/15 compact buyers will find 
braking far improved from past 
years, as antilock rear brakes make 
their debut in all models, 2wd and 4wd 
alike. Performance improves too, 
with the highly successful 4.3-liter V6 
offered across the board as an option 



for GM's old-tech 125-hp 2.8-liter 60° 
V6. Pickups and sport/utility vehicles 
equipped with the base engine have 
had drivetrain noise significantly re- 
duced from last year's models, thanks 
to GM's New Process 231 transfer 
case that incorporates redesigned 
gears. 

Chevrolet's ability to niche mar- 
ket — to go after specific customer 
groups — results in a new cosmetic op- 
tion package called the Baja S-10. It's 
a real head turner, with oversize 
tires, special wheels, lots of lights, 
bed-mounted spare tire, tailgate net 
and "prerunner" graphics. For those 
more attuned to paved roads, the 
Cameo S-10 pickup returns with its 
ground-effects fascia and low-slung, 
road-racer look. Both packages can be 
ordered with the 160-hp 4.3-liter Vor- 
tec V6. 

The Imports 

Japanese manufacturers continue to 
struggle against the one-two punch of 
a 25-percent duty and increasingly 
tough competition from U.S. compact 
models. 

Toyota is striking back with a major 
cosmetic and mechanical makeover of 
its entire pickup line. The wholesale 
revision includes extensive use of 1- 
piece body panels from nose to bed, in 
addition to reworked suspension com- 



ponentry and ergonomically rede- 
signed interiors. 

Externally the new trucks feature a 
front grille that integrates the bump- 
er with the lower valence panel. The 
new trucks have lost their crisp body 
edges in favor of aerodynamically 
rounded curves and the lower edges 
of the side body panels are indented 
slightly, providing more protection 
from rocks and other debris. Single- 
piece interior bed sides and a 1 -piece 
floor eliminate all those panels and 
seams characteristic of pre-'89 gener- 
ations. Underneath, Toyota makes 
extensive use of PVC undercoatings 
and 1 -piece inner fenders to keep ar- 
eas of potential corrosion to an abso- 
lute minimum. 

Toyota's new-generation pickups 
also debut a shift-on-the-fly 4-wheel- 
drive system, the first import manu- 
facturer to provide such a feature. 
Toyota's Automatic Disconnecting 
Differential (ADD) system, called 
"4WDemand" in the States, is a stan- 
dard feature on top-of-the-line SR5 
V6 4x4s and an option on several low- 
er trim level models. 

There's no longer a turbocharged 
4-cylinder in the new Toyota line, 
dropped in favor of the pickup-engi- 
neered dohc V6 introduced last year. 
The V6 rates at a very lusty 150 hp at 
4800 rpm and reaches a peak torque of 
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180 Ib.-ft. at 3400. The 3.0-liter V6 is 
now an option in both 2wd and 4wd 
pickups. 

Toyota has made a number of sus- 
pension upgrades to the new trucks, 
particularly at the rear, where leaf 
springs have been extended by 4 in. 
and gas shocks have been revalved. 
Trapezoid-style spring shackles also 
help increase rigidity while reducing 
the leaf-spring torsion that gave pre- 
vious Toyota trucks their characteris- 
tic choppy ride. In addition, top-of- 
the-line 2wd SR5 models receive resin 
collars in the upper arm bushings of 



the double wishbone-type front sus- 
pension to further enhance ride quali- 
ty. Torsion bars are also larger on all 
models, improving on- and off-road 
handling and performance. 

Toyota's engine and suspension 
changes bring towing capacity up to 
3500 pounds on 4-speed automatic- 
equipped V6s and 5000 pounds on the 
1-ton models. 

Cab interiors on the new Toyotas 
reflect the general industry push to- 
ward producing pickups with car-like 
qualities. The doors are larger, cabs 
wider, gauges bolder and controls 



easier to reach. The new 1-piece 
stamped doors create an additional 3 
in. of elbow room. Xtracabs benefit 
from a 9-in. stretch, and there are 
jump seats and a raised rear roof to ac- 
commodate rear-seat passengers. 
Split-bench seats, which are becom- 
ing an industry standard in pickups, 
find their way into the new Toyotas, 
as do sportier, more adjustable buck- 
et seats on the high-line models. 

Corrosion resistance was another 
design priority in the new Toyota 
pickups, which incorporate two dif- 
ferent types of rust-resistant metal in 



Truck Tech: The Hardware Wars Heat Up 



ALTHOUGH every manufacturer in the 
truck trade has long since learned that 
stripes, alloy wheels and aggressive tires will 
go a long way toward moving a prospective 
owner into the ranks of the converted, it's also 
becoming plain that having a competitive 
edge in today's market takes more than flash. 
As a result, all truckmakers are racing to 
score engineering victories, as well as cos- 
metic coups, a trend that's vividly mirrored in 
technical developments for the 1 989 model 
year. A few of the major highlights follow. 

Ford 

It's no secret that the blue-oval boys are bat- 
tling other manufacturers for engine superior- 
ity. And the new Ford Ranger s powerplant is 
a key to what's coming — Distributorless Igni- 
tion Systems (DIS). 

The Ranger's 2.3-liter Dual-Plug engine 
uses a pulse wheel on the front of the crank- 
shaft in place of a conventional distributor. As 
the crankshaft spins, the pulse wheel rotates 
through a Hall Effect (magnetic field) sensor, 
transmitting an electrical signal to both the 
DIS module mounted on the lower intake 
manifold and to the electronic engine control 
(EEC-IV) computer under the dash. In turn, a 
spark signal is sent to each sparkplug's coil 
tower (simultaneously to each pair in the 
Ranger engine), ensuring very precise spark 
timing because of the elimination of timing 
belts and distributor drive system. 

In an effort to gain better control of fuel burn 
rates in each cylinder, Ford redesigned the 
head to accept twin sparkplugs. The extra 
plugs are located on the intake side of the en- 
gine, directly opposite the original set. 

But the biggest performance and fuel- 
economy gains were the result of computer- 



designing the intake manifold runners and the 
cylinder head to reduce restrictions, increase 
the mixture swirl and provide balanced flow to 
each cylinder. 

The free-flowing engine, with its twin plugs 
and distributorless ignition, gains 16 percent 
more horsepower (up to 1 04) and 3 percent 
more torque compared to its single-plug pre- 
decessor. 

The new engine also incorporates smaller 
main bearings and roller finger followers, the 



latter a design change planned for other Ford 

engines. Both changes reduce parasitic fric- 
tion within the engine. 

Ford's EEC-IV on-board computer system 
also controls its new E40D automatic trans- 
mission on light-duty trucks and vans with a 
gross vehicle weight rating (GVV^R) over 
8500 pounds, replacing the revered C-6. This 
electronically controlled automatic (a mile- 
stone for Ford Light Truck) receives com- 
mands directly from the engine control com- 
puter, which processes input from engine, 
transmission and the vehicle itself to deter- 
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Toyota's new Automatic Disconnecting Differential permits changing 2wd to 4wd on the fly. 
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the majority of the body construction: 
Galvannealed steel sheet and Exce- 
lite-treated panels. The latter is used 
for outer panels such as doors, sides, 
fenders and hood, where the ability to 
withstand the elements as well as pro- 
vide a good paint base are prime con- 
cerns. Excehte consists of two zinc- 
iron (Zn-Fe) alloys, electrically 
deposited onto the basic sheet steel. 
Galvannealed steel uses just one layer 
of Zn-Fe alloy electrobonded to the 
base metal sheet. 

Isuzu, though much less aggressive 
than Toyota, does have a few new 



wrinkles for its 1989 models. There's a 
new trim level, called the XS, bring- 
ing the total to three, and a Spacecab 
model in the baseline S-series. The 
XS trim is a mid-level version that 
slots between high line and base mod- 
els to provide a more well-appointed 
feeling in Isuzu's medium price range 
light-duty pickups. 

Along with the new trim level and 
Spacecab additions come bolder 
graphics and more colors, plus 
31xl0.50R tires and sporty wheels 
with the 4wd short-wheelbase spe- 
cial-edition red body. This flashy 



package also includes bright yellow 
bumpers and bed-mounted light bar. 
With the larger diameter tires comes 
4.55:1 rear-end gearing, something 
others have not yet offered. 

Except for the foregoing, Isuzu 
seems content to keep things simple 
and stay away from the horsepower 
wars. Two sohc inline-Fours, the 96- 
hp 2.3-liter (found only in the 2wd 
Regular Cab) and its 120-hp 2.6-Hter 
big brother, continue to power the en- 
tire lineup. 

Mazda is another manufacturer 
making very little change to its '89 



mine the best shift points for performance and 
consistent shift feel. The E40D's low gear is 
lower than the old C-6 (2.71 versus 2.46) and 
it provides a 0.71 :1 overdrive for better open- 
road economy. 

Toyota 

Toyota, the leading import truck manufactur- 
er, was the first to offer a compact 4x4 pickup 
(1979) and now, a decade later, is the first to 
offer a shift-on-the-fly 4wd system for 4- 
wheel-drive imports. 
According to Bill Porento, Toyota's national 



technical services manager, the Automatic- 
Disconnecting Differential (ADD) system 
(4WDemand for U.S. marketing purposes) 
uses a vacuum actuator attached to the out- 
side of the front differential housing, to move a 
splined sliding sleeve, located inside the 
housing, couples the front axles, differential 
and front driveshaft together. Automatic lock- 
ing front hubs contribute to the overall ease of 
operation. 

Toyota's shift-on-the-fly is relatively sim- 
ple: When the driver shifts from 2Hi to 4Hi a 
switch inside the transfer case signals two 
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Ford's E400 electronically controlled 4-speed automatic is operated by engine computer. 



vacuum switching valves (VSV), mounted on 

the passenger-side inner fender, to apply 
vacuum to one side of the actuator and vent 
atmospheric pressure to the other. 

The resulting pressure imbalance pushes 
the shift fork and attached collar over the left 
side gear shaft, engaging the shaft and front 
differential, transmitting driving force to both 
front wheels. 

Disengaging 4-wheel drive reverses the 
pressure imbalance inside the actuator. Vac- 
uum to activate the system comes from the 
engine's intake manifold. A 4wd indicator light 
is activated by the shift fork, confirming actual 
engagement. 

Only top-of-the-line SR5 V6s will receive 
4WDemand as standard equipment. Lower 
level SR5 4x4s may be able to get it as an 
added feature, which is expected to be about 
a $750 option. 

Though Ford and Toyota dominate the 
light-truck technology news for 1 989 a num- 
ber of other developments are noteworthy: 

■ 4-wheel antilock brakes (ABS) on Jeep 
Cherokee and Wagoneer models equipped 
with the 4.0-liter inline Six. 

I Rear ABS standard on Gl^ S- 
trucks, sport/utility vehicles and As- 
tro/Safari vans, as well as Ford 
Ranger and Bronco II, and the 
Dodge Dakota. 

■ Electronic Fuel Injection (EFI), added first 
to Dodge 5.9-liter engines, is now standard on 
all domestic Dodge truck engines and all but a 
few imports. 

■ 5.9-liter (360-cu.-in.) inline-Six Cummins 
turbodiesel added to and 1-ton pickups, 
producing 160 hp at 2500 rpm and 400 Ib.-ft. 
of torque at 1 700 rpm. 

■ 1 60-hp 4.3-liter 90° V6 added as an option 
to GM S-truck models — Dodge adds 3.9-liter 
V6 to 4x4 '/2-ton W1 50s.— 6. W. S. 
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lineup. However, Mazda 4x4s will be 
getting a healthy improvement in per- 
formance with the introduction of a 
new engine, the G6 — a 3-valve 2.6-H- 
ter 4-cylinder powerplant that re- 
places the engine used in the earlier 
models. The engine will probably find 
its way into the 2-wheel-drive trucks 
late in the year. The 3.0-liter V6 used 
in the new MP V van will not surface in 
the pickups, at least not in model year 
1989. Neither will a 4-speed automat- 
ic in the 4x4s. 

As for Mitsubishi, the changes 
from '88 models are subtle. The '89 
Macrocabs provide an inch more leg- 
room to front-seat passengers plus 
another cubic foot of behind-the-seat 
storage, while Mighty Max Macro- 
cabs get a split 60/40 bench seat and an 
optional 4-speed automatic. And 
while performance in the '89 Mitsubi- 
shis may feel stronger, the change 
doesn't stem from major engine im- 
provements. Rear-end gearing has 
been changed from 3.909 to 4.222. The 
lower gears help the 2.6-liter, 109-hp 
4-banger move out a little quicker 
than previous models. 

Last, but certainly not least in con- 
sumer's minds, is Nissan, which 
makes the Hardbody nickname offi- 




cial for its E-Series pickups. The nick- 
name was coined for the new-genera- 
tion pickups last year by the 
designers at Nissan's La Jolla, Cali- 
fornia, center. 

Nissan's intermediate XE trim lev- 
el has been replaced by the availabil- 
ity of special-order option groupings 
like the Power Plus Package that in- 
cludes limited-slip rear differential, 
fender flares, big tires, special 



wheels, power windows and door 
locks, and a sunroof. Similarly, the 
flashy SE Sport Package, a trial op- 
tion introduced last year, is back. 
With limited-slip differential, 145-hp 
3.0-liter V6, 31x10. 50R tires, fog 
lights, bed-mounted light bar/cooler 
carrier, bed-mounted spare tire, pop- 
up sunroof and driver-adjustable 
shocks, it's a young off-roader's 
dream truck. m 



1 989 PICKUP TRUCK PRICES'" 


1 DOMESTICS 




FORD 




1 IMPORTS 




CHEVROLET 




Ranger 




ISUZU 




S-10 




2wd Pickup 


$8518" 


2wd Pickup 


$7590" 


2wd Pickup 


$7474 


2wd SuperCab 


9786" 


2wd SpaceCab 


11,947" 


2wd Extended Cab 


9435 


4x4 Pickup 


10,966" 


4x4 Pickup 


10,453" 


4x4 Pickup 


11,275 


4x4 SuperCab 


12,120" 


4x4 SpaceCab 


14,161" 


4x4 Extended Cab 


12,085 


F-Series 




MAZDA 




C-K/Series 




2wd Pickup 


10,267 


2wd Pickup 


$7775" 


2wd Pickup 


10,543 


2wd SuperCab 


12,027 


2wd CabPlus 


9114" 


2wd Extended Cab 


1 1 .467 


4x4 Pickup 


12,399 


4x4 Pickup 


10,505" 


4x4 Pickup 


12,676 


4x4 SuperCab 


11,767 


4x4 CabPlus 


11,947" 


4x4 Extended Cab 


13,691 


CMC 




MITSUBISHI 




DODGE 




S-15 




2wd Pickup 


$7599 


Ram 50 




2wd Pickup 


$7527 


2wd MacroCab 


10,179 


2wd Pickup 


$7664 


2wd Club Coupe 


9491 


4x4 Pickup 


10,559 


2wd Extended Cab 


8680 


4x4 Pickup 


11,331 


4x4 MacroCab 


13,019 


4x4 Pickup 


10,485 


4x4 Club Coupe 


12,141 


NISSAN 




4x4 Extended Cab 


11,620 


C-KySeries 




2wd Pickup 


$7549 


Dakota 




2wd Pickup 


10,395 


2wd King Cab 


8549 


2wd Pickup 


7469 


2wd Club Coupe 


11,527 


4x4 Pickup 


9999 


4x4 Pickup 


10,502 


4x4 Pickup 


12,425 


4x4 King Cab 


10,999 


Ram 




4x4 Club Coupe 


13,751 


TOYOTA 




2wd Pickup 


9208 


JEEP 




2wd Pickup 


$7998 


4x4 Pickup 


12,898 


Comanche 




2wd Xtracab 


9648 


2wd Diesel - 


14,400 


2wd Pickup 


$7646 


4x4 Pickup 


11,138 


4x4 Diesel 


15.985 


4x4 Pickup 


10.609 


4x4 Xtracab 


12,388 



* Prices in effect Nov. 1 , 1 988 
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TRUCKIN"89 




ACTIVE TERRAIN 




IT WASN'T so long ago that pick- 
up trucks were regarded as strict- 
ly utilitarian. They were good for 
all sorts of odd jobs, or, with 4- wheel 
drive, excursions into the outback for 
fishing, hunting or just plain getting 
away from it all. 

But one look at today's traffic mix 
makes it plain that this basic percep- 
tion has changed dramatically. Pick- 
ups have staged a major invasion of 
the hfestyle market in recent years, 
and sales have boomed. Over half the 
vehicles sold by the Ford Motor Co. in 
1988 came from the company's truck 
division, and light-duty trucks (in- 
cluding sport/utility vehicles) will 
account for about one-third of all U.S. 
vehicle sales in 1989. 

As CMC's advertising asserts, "It's 
not just a truck anymore. " 

For all its popularity, though, the 
pickup has taken a back seat in tech- 
nological development. While passen- 
ger cars rush into the next decade 



CMC'S A/R 400 with 
active suspension shows 
the future of off-roading. 



BY BARRY BRAZIER 

with ABS, 4-wheel steering, cockpit- 
adjustable shock absorbers and vis- 
cous-coupled 4-wheel-drive systems 
that automatically adjust front/rear 
torque spUt to traction conditions, the 
pickup remains mired in the recent 
past. Although 4-wheel drive is avail- 
able with most of today's pickups, the 
rest of the hardware is limited to the 
familiar. ABS is currently hmited to 
rear-wheel applications. 

However, this technological poor- 
cousin syndrome is fading rapidly at 
CMC Truck. Thanks to the formation 
of GM's Advanced Vehicle Engineer- 
ing group, plus the hard-earned expe- 
rience of racing and the miracle of the 



microchip, sophisticated new suspen- 
sion systems are on the horizon for a 
new generation of multipurpose vehi- 
cles that will combine Cadillac ride 
with the capability of handling the 
toughest off-road conditions imagin- 
able. The vehicle shown here — the 
CMC Sierra A/R (for Active Ride) 
400 — is the second development pro- 
totype en route to a true production 
version. 

The first project from this engi- 
neering group was the Blazer XT-1 , 
a concept vehicle equipped with 
4-wheel steering, 4-wheel drive and 
several advanced systems ("4x4s Move 
Uptown," page 82, Sept. '87) that 
helped to shape the A/R 400 project. 
The heart of the Active Ride system 
was developed by GM's recently ac- 
quired Group Lotus, Ltd., and Moog, 
Inc. It's similar to the active suspension 
under development for the Corvette of 
the early 1990s, with one important dif- 
ference: The Corvette system, as pre- 
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Add 



Comanche Option Group 
Discount 2WD ALN 



■ 4.0 Litre Pbwer-Tech Six, the most 
powerful engine in its class 
> Manual 5 -Speed Overdrive Transmission 
« Intermittent Wipers 



Comanche Option Group 
Discount 4WD ALN 



' 4.0 Litre Power-Tech Six 

• Manual 5 -Speed Overdrive Transmission 

' Pioneer Trim Package, silver styled 

steel wheels, and P215/75R15 outline 

white letter tires 



Comanche Option Group 
Discount 2WDALM 



> Pioneer Trim Package includiiig 
silver styled steel wheels and P205 black 
sidewall tires 



Comanche Option Group 
Discount 4WDALM 



• Pioneer Trim Package including 
silver styled steel wheels and P205 black 
sidewall tires 

• Dual Mirrors 




With savings like these, you don*t have to 
buy an ordinary pickup. You can drive an 
American Legend. Jeep Comanche. 

For more information, call 1-800-JEEP-EAGLE. 



s 1989 models' engine and powertrain for 7 years or 70.000 miles and against outerbodv rust-through 
ars or 100.000 miles. See limited warranty at dealer. Deductibles and restrictions apply. 



♦Protects 1 
for 7 years c 

* 'Savings based on sticker price of option group compared with options 
purchased separately. Jeep Is a registered trademark of 
Jeep Eagle Corporation. Buckle up for safety. 





• AM/FM ET Stereo Radio 



Then subtract 



• Dual Mirron. 

• Gauge Gamp 

• AM/FM ET Stereo Radio 


SAVE ^200.** 


• SliJ uig Rear Window 


• AM/FM ET Stereo Radio 

• Sliding Rear Window 

• Conventional Spare Tire 

• Skid Plate Group 


SAVE n2oor* 


• AM/FM ET Stereo Radio 


SAVE $7oor* 



SAVE ^7oor* 





^ I ii.Mii«r«r7 



TRUCKUrW 



GMC SIERRA A/R 400 

ACTIVE SUSPENSION SYSTEM 



GYROS AND 
ACCELEROMETERS 

CONTROL PANEL 



CONTROL COMPUTER 



ELECTROHYDRAUUC 
SERVO VALVE 



JUNCTION BLOCK 

SPRUNG-MASS 
ACCELEROMETER 



FIRE EXTINGUISHER 




/ / REAR ACTUATOR 



JUNCTION BLOCK 
MAIN MANIFOLD 



STEERING 
ADT SENSOR 



INSTRUMENT CLUSTER 



RESERVOIR 



SERVO VALVE AND 
MANIFOLD BLOCK 



FRONT ACTUATOR 



Illustration Indicates complexity 
of GM system. Heavy-duty 
componentry raises system 
weight to twice that of similar 
system under development for 
Corvette sports car. 



viewed in the Corvette Indy concept 
car ("Corvette Indy," page 66, Sept. 
'88) is much less bulky. 

The dynamics of a sports car are ob- 
viously much different from a truck, 
as are the load requirements. A stock 
GMC Sierra chassis represents a dif- 
ferent set of operating parameters. ! 

Active suspension replaces the usu- | 
al springs and shocks (considered a 
passive system) with computer soft- 
ware, motion sensors, fluid pumps, 
valves, servos and four hydraulic ac- 
tuators. The system is called active 
because of its ability to adjust to load 
demands and terrain variations. 
Since the A/R 400's range of operation 




GM engineers used an aircraft hydraulic 
pump to sustain system's high pressurizatlon. 



takes in a much wider variety of both 
load and terrain, its version of the ac- 
tive system weighs 425 pounds, more 
than twice the weight of the systems 
proposed for the Lotus and Corvette 
sports cars. 

Aggravating the weight problem is 
the system's demands on engine out- 
put. The A/R 400 employs enormous 
actuators fed by a Cessna aircraft 
pump capable of maintaining 4 gallons 
of fluid at pressures varying between 
1900 and 3000 psi, and at full load the 
pump siphons off as much as 40 hp. 

Nevertheless, the system's per- 
formance is impressive, producing 
dramatic effects on ride quality and 




Beefy hydraulic actuators are capable of re- 
sponse times In the 7-mllllsecond range. 



driver control. The basic problem pre- 
sented by conventional suspension 
systems on bumpy surfaces is the in- 
ability of shocks and springs to keep 
the wheels in constant contact with 
the ground, which results in traction 
losses. The A/R system addresses 
this problem with wheel sensors that 
can vary system pressure every 7 mil- 
liseconds, if needed, commanding hy- 
draulic valves to pump oil into — or 
bleed oil from — one or all of the sys- 
tem's actuators. 

The system's sensors are capable of 
determining whether any or all of the 
vehicle's wheels are actually in con- 
tact with the ground, then adjusting 
system pressure to prevent bottom- 
ing regardless of impact. A/R 400 also 
automatically adjusts itself to deUver 
a soft ride for highway travel, and 
simultaneously maintains vehicle at- 
titude and ride height. 

When can you order your Active 
Ride truck or sport/utility vehicle? 
Unfortunately, not for awhile yet. 
The bulk and cost of the system's com- 
ponents requires another evolution- 
ary step before production becomes 
feasible. But it is clearly an idea 
whose time has come, and the coming 
of that time is not far off. fM 
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LEXUS TECH 

( Continued from page 71) 

(slightly darker than body color) and 
PVC wheel-arch liners. There were 
some 96 areas that got special atten- 
tion in design, process, material or 
manufacture to extend Lexus's life. 

To keep the car as quiet and vibra- 
tion free as possible, wind noise was 
reduced (along with drag — is 0.29) 
by extensive wind-tunnel testing. At 
one point in the development, micro- 
phones were buried in the clay models 
being tested so that the noises could 
be designed out, once again at the 
source. Eventually, though, some 
sound-deadening materials were 
used, including metal-plastic-metal 
bonded sandwich material that is used 
structurally like conventional sheet 
steel in the front and rear bulkheads. 
The material is uncanny — it looks and 
hefts like normal sheetmetal, but 
when struck makes only a soft, dull 
thud instead of ringing. 

The 400 has a traction-control sys- 
tem, a kind of ABS in reverse. Sen- 
sors at the wheels compare front and 
rear wheel speed. When rotational 
speed at the rear exceeds that at the 
front, a microprocessor begins to 
close a butterfly outboard of the foot- 
controlled throttle plate. Reduction 
in airflow brings an engine manage- 
ment-controlled reduction in fuel, 
curtailing power and thus wheelspin. 

Inside, the Lexus has an adjustable 
steering column — to date the only air 
bag-equipped car to have one. It also 
automatically swings out of the way 
when the key is turned off, returning 
to its preset position when the igni- 
tion is switched on. 

Faced with a choice of electronic or 
analog instrumentation, Toyota set- 
tled on a combination. Vacuum fluo- 
rescent tubes are used as pointers and 
numerals, another first. Warning 
lights are projected onto instrument 
faces from above, saving precious in- 
strument panel space. 

There are more features: a 10-way 
power seat with two memory presets, 
a hands-off cellular phone, wireless 
remote control for the central locking 
system with the transmitter con- 
cealed in the standard-size key head, 
and a liquid-crystal glare-free rear- 
view mirror. 

And there's also a rumor. Lexus 
claims a top speed near 150 mph for 
the LS 400, but Roger Penske, who 
among his holdings has a pair of Lexus 
franchises, acting in an advisory ca- 
pacity, is said to have driven a proto- 
type (an uncommonly high number 
have been built) around a Toyota test 
track at 173 m"ph. It could be just a 
rumor but it wasn't denied. And isn't 
173 a very exacting number? IM 
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Have 
THE 

UTION 



(Polysorbate 80) 

MUST BE 
SATISFIED...or 



WHAT IS THIS 
NEW FORMULAE? 

FranUy— we fint heard this claim made 
on T.V. with products such as "NEW GENER- 
ATION"— PANTRON 1 and the HELSINKI 
Formulae selling for $39.95 to 69.95 and 
lo and behold it was all basically the same 
formulation— Polysorbate — As outlined in 
Durk Pearson and Sandy Shaw's Book "LIFE 
EXTENSION". The big difference is the price, 
ours is only $9.95 and it's the book's recom- 
mended solution-POLYSORBATE-80. Not 
20 or 60 like the other; but a full 80. 



HOW DOES IT WORK? 



You might tum back the aging 
process in your scalp 
with The Solution P§B 80- 

PolysoflMte 80 removes cho- 
lesterol from the scalp and is often 
very effective in opening up 
cholesterol blocked hair folli- 
cles — It's so safe — it is even 
used as a food additive in ice 
cream and mayonnaise. If it is 
going to work for you, you can ^! 
expect to see new hair growing within 2-3 ^ 
months of daily use. Average success is ^ 
reported over 60% for both men and 
women in their fifties and sixties. . . Jr 

Jr D«|)l 9206 
^ 457 Cnestnul SIreet 
^ Nashville TN 37203 

VfeS, send me a 6 mos. 



MONEY BACK 
GUARANTEE 

Uselhc"Solulion80" 
for up to 6 ful months. 

If it doesn't work for ^ 
you— return it and ^ 



In male pitleni baMness the hair follicles in parts 
of the scalp, spend too much time in the r?sting 
stage leaving the follicles lifeless — yet not .leces- 
sarMy dead— and might be induced to start grow- 
ing again by using the proper growth stimulants— 
we know this from hair transplants which produce 
growing hairs in bald areas. It is well accepted that 
a hormone from cholesterol causes hair follicles to 
go dormant. To reverse this cyde, a hair growing 
stimulant, to absorb cholesterol in the scalp is 
needed. f?esearchers at the University of Helsinki, 
Finland were using a standard safe emulsifier— 
Mysoifaale to clean scalps of patients when the 
unexpected happened. BaUngpalienb new _ 
hair. A subsequent study report^dnew (Sir ^ '^"^ i"« 

growth in 80% of subjects tested after using ^ HAMl 

WyMrbale for one year. # ADDRESS 

^ CITY 



we'll send you a ^ iupphr('<«.)o( the Solution aO on j 
full product re- # ' P"»>tM. H ii 

fund— That's ^ doew'l wai (or me. I may return it (or 
a real no ^ ' P'*'*^ refund— no questions asked, 
loss EUar ^ ^ ' endose my check or money order for 
antee $9.95 plus Jl so postage and handlinj. 
■ # OMW-order 2 Bottles (or WOO 
Plus SIJO postage and Kandling. 
or charge to my OVisa QMasterOrd 
Jr No EXP. DATE 



-STATE- 



-ZIP. 



GO K ARTS 

ENGIMES-KITS-PARTS 



72 PAGE CATALOG 
$3.00 REFUNDABLE 
Largest Selection 



MIWCARS MINIBIKES 




l/Q) KAKT WORLD Dept M _ 

■j!J 1488 Mentor Ave., Pamesville.Ohio 44077 




ra>.iic>-<H^ 

^Sgu'v'vS. ^.^Xiiailb800.228-2323or«in)801-9TS4222 
ED'S ARMY-NAV>'SUIIPtUSSTORES.BO«27222- M SHILiteatit.UTMia 



^ SINGERS! 37 

REMOVE VOCALS jBk 

r 1 FROM RECORDS AND CDs/ 



Sing with the world's Best bandsi 

An Unlimited supply of Baclsgrounds from standard 
stereo recordings! Record witti your voice or perform 
live with the backgrounds. Used in Professional 
Performance yet connects easily to a home component 
stereo. Ptione for Free Brochure and Demo Record. 
LT Sound, Dept. PM- 3, 7980 LT Parkway 
Lithonia, GA 30058 (404)482-4724 

Manufactured and Sold Exclusively by LT Sound 

24 HOUR PHONE DEMO LOm: l404t4B2-2ABS 
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IMuiNortherrf 

J U WhefB the Pros and Handymen Shop 

ORDER TOLL FREE 

1-800-533-5545 iomn 612-894-8310 

Sale Good Thru I 3) 89 "^^V "''8708 



SAVE NOW AT NORTHERN! 

Powerful 4000 Watt --Oilllr 
Continuous Generator ^JT* 
8 HP Tecumseh engine has cast , '\v4j: 
iron sleeve 100% copper 
windings. Recoil starling. 

Kem « 16425. 

Sale $399.99 

250,000 BTU 
Propane Heater 

Compact, tiigti pressure 
tieater produces up lo 
250,000 BTUAxxir. 23- 
higti by 14" diameter Pi- 
lot/safety control valve. 
Use 100 lb. propane gas 
cylinder. Item #1736 

Sale $124.99 

Superix)oster Electric Duct Fan 

Boosts air to rooms ttial are tiard to 
heat or cod' 2-yoar warranty. U,SA 

6" Superbooster Duct Fan 

Moves 200 CFM, draws ,40 Amp 
20 Watts, Item* 17283 

Sale $36.99 

8" SupertxxKtef Duct Fan 

Moves 300 CFM. draws ,46 Amp: 
5 Watts Item* 17284 

Sal. $38.99 

Famous Brand Gas Engines 

Largest selectioni Ttrousands of 
engines in stock. 3Vi • 23 HP 
horizontal & vertical shaft. 

S HP «6051 Sale $129.99 
8 HP «6081 Sale $184.99 
10 HP «6010 Sale $224.99 



1500 PSI 
Pressure Wastier 
has 5-HP Engine! 

5 HP Kawasaki. 3 GPM 
pump. Draws water from a 
pressurized source With 30' hose and 
trigger gun. 1 year warranty. Item #157141 

Sale $499.99 Shipping noi Included 





Northern' 



Send for your 

FREE 

Discount 
Tools, Parts & 
Equipment 
Catalog! 

Save 
20 to 

50% on: 

■ Power Tools 

■ Hand Tools 

■ Gas Engines 

■ Generators 

■ Hydraulic 
Parts 

■ Welders 



A. 




I Winches & Jacks 

I Chargers 

I Air Compressors 

and Air Tools 
I Trailers and 

Trailer Parts 
I AND MORE!!! 



Send lor your FREE 136-Page Discount 
Tools. Paris and Equipment Catalog' 

Name 



Address . 
Cily 



State . 



.Zip. 



Norltiern, Key #78708. 

P.O. Box 1219. Burnsvllle, MN 55337-0219 



uiNorthern 

n Where ttw Pros and (tandymen Shop 



MASTERING THE ROUTER (Continued from page 79) 

Basic Bits 



SHOWN below is a small sampling 
of the hundreds of router bits 
available. The 16 bits shown repre- 
sent a good starter collection for the 
home workshop. Note that the bits 
are either high-speed steel or carbide 
tipped. Some bits have pilots — ball- 
bearing or solid — while others, like 
the first three shown, have no pilots 
at all. 

When routing always wear eye pro- 
tection and unplug the router when 
changing bits. When inserting a bit, 
push its shank into the collet as far as 
possible, then withdraw it '/s in. to 
clear any fillet on the bit. After tight- 
ening the collet, check to be sure that 
the bit is held securely. 

Store router bits carefully, as you 
would a fine saw blade, to prevent 
damage to the cutting edges. An ef- 
fective storage rack is a simple board 
with several '/4-in.-dia. holes bored in 
it. Place a bit, shank first, in each hole 
and store them in a dry, dust-free 
place. Spray the bits with a light coat 
of oil to deter rust. 

To get the best performance and 



longest life from a router bit, keep it 
sharp and clean. High-speed bits can 
be hand-sharpened in the shop with 
an aluminum oxide sharpening stone. 
However, carbide-tipped bits should 
be sent to a professional sharpening 
service. 

To ensure smooth operation, clean 
bits frequently of all wood resin and 
pitch, contact cement and caked-on 
wood dust. This is especially impor- 
tant with ball-bearing piloted bits. 
Soak dirty bits overnight in turpen- 
tine or kerosene. To remove contact 
cement, try lacquer thinner. Then, 
wipe the bits clean with a soft cloth 
and spray on a coat of oil. 

Router bits can be purchased at 
hardware stores and home centers. 
Sears (either mail order or retail 
store) is also a good source for router 
bits. Some specialized bits can be dif- 
ficult to find or very expensive. In 
such cases, mail-order woodworking 
catalogs offer an easy and often af- 
fordable way to get router bits. Look 
for our story on router bits and where 
to get them in an upcoming issue. Bl 




Here are some common router bits starting with (left to right): V*-\n. straight, V4-ln. straight 
dovetail, rat>bet with solid pilot, V-groove and 45° chamfering bit with solid pilot. 




First four bits shown above have ball-bearing pilots. They are: Roman ogee, slotting, flush 
trimming bit and Isevel trimming bit. The last bit shown Is a high-speed steel velning bit. 




Key » 78708 



This set of bits IrKludes (left to right): solid piloted beading bit, rounding over with ball-bear- 
ing pilot, core box ar>d two cove bits. One cove has a solid pilot, the other a baii-bearing pilot. 
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FIREBREATHERS 



( Continued from page 65) 

ment trim, plus a venturi-style wind- 
screen and swim steps. 

However, the test team was less 
pleased with an uneven cockpit deck, 
absence of stringer system and slight 
flexing of the foredeck at speed. The 
positioning of the ski pylon, standard 
equipment, caused two separate 
problems: It prevented the bench seat 
from opening fully and stopped the 
engine from reaching a fiill-tilt angle. 

The Eliminator demonstrated a 
light nose at full throttle and didn't 
run as securely as other boats at maxi- 
mum trim, but it was the best corner- 
ing boat in the fleet. 

Baker RST 

The Baker RST was among the fleet's 
best performers, scoring well in all 
ranked categories and finishing back 
of pack in only one. Top-end speed 
was a solid 59 mph and acceleration 
time was a swift 7.97 seconds. 

Total stowage space is one of the 
boat's most impressive features. It 
was first in foredeck stowage and sec- 
ond in cockpit stowage for a whopping 
total of 102.51 cu. ft. 

Features of special note include 
swim steps with a grab ladder, two 
cockpit stowage pockets, hydraulic 
jack plate for adjusting the engine's 
vertical transom position, and a gel 
coat of six colors and a fade. 

Certain hull elements were out- 
standing, such as complex molded 
contours, sculpted foredeck, roomy 
cockpit-seating layout and flotation in 
the tunnel pods. But the cockpit deck, 
like most of the others, is uneven and 
it doesn't have a stringer system. 

Either the jack plate or the transom 
angle is to blame for the problem we 
encountered on the performance 
course. The boat, which required the 
deepest negative trim in the fleet, 
resisted all efforts to reduce power- 
draining cavitation that resulted 
when the boat banked into the hard 
180° turn. However, at full throttle 
the Baker was ultrastable and showed 
no signs of instability. It is a dynamic, 
straightahead scorcher. 

The test team was extremely im- 
pressed with this unique class of com- 
petitively priced, semicustom boats 
and believe each of their builders 
could teach the national boatmakers 
lessons in quality: fiberglass, gel coat 
and upholstery workmanship. 

I only had one opportunity to take a 
tunnel for a solo pedal-to-the-metal, 
70-mph dash on flat water, but 
there's no feeling like it and I'd gladly 
swap a high-speed run in a classic, 
deep-V muscleboat for any tunnel 
boat in our test fleet. IM 
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SAWMILL 

Four Models To Choose From 



BUY DIRECT 



1(800)553-0219 

^l^taln Indiana call: (317) 271 

^^^^^ 



-15421 



44-page catalog or use 
your MasterCard or VISA ^^'l 



to order our 50-mjnute 
demonstration video-$10 00 
Wood-Mizer Products, Inc • DeptD43 
8180 W. 10th St.. Indianapolis, IN 46214-2430 




Free 

Clock 

Kit 

Catalog 



Send for your FREE copy of our 56-page 
color catalog featuring the most intrigu- 
ing collection of clock and other repro- 
duction kits in the world. Includes kits, 
dials, movements, tools, hardware, books 
and accessories. 

S8« Hiuins Crowll Rd,. Dcpl. IHI. W. Yarmomh. MA 02673 



A BUILD YOUR OWN 
^ ROCKET MOTORS! 

* 40 POUNDS THRUST! 

* FIFTY CENTS EACH! 

* BUILD A DOZEN IN AN EVENING! 

Wrtk Iv our catalog anj well untf him i 
WOAIIIIIG StKin.! a in itacHK igmtn IW YOU CAD 
MME rOUaSILF Irwn nmniU m II IM nuK M Iwa. 

Send $2 00 to 
Depi PM1 THE TELEFUTE CaRPOIUTION. 
11620 Klldiing St.. Mortira Valley. Cain 92317-9971 



KEYLESS 
SECURITY 
LOCK 



Protect your tiomes and 
aiurtments from break-ins 
Willi no-key Armour 
Security Lock 

This amazing device needs only 
a screwjnvef to install 

No drilling, no cutting Comes willi instructions 
Hal! ol lock replaces Itie current str kei and fiall noot(s 
ovw Itie doortnoft, slotting into the new striker Wtoi 
ordering p4e3se soecity il you have a left or right hand door, so we can send you 
the correct lock. 

Send $14.90 postpaid to: Delta Enterprise. 26012 Pompano Ave., 
Hayward.CA 94544. 

Cantomia residents please add .87C sales tax. Money back guarantee. 



Pay For Your Hobbv! 



Willi While's New EAGLE Metal Detector. Programmable 
Computer Driven lo locate only valuable Items! Fun and 
profitable! Models from $99.95! 




For a Free Catalog 
Call Toil-Free: 
1-800-547-6911 



WHITE'S ELECTRONICS 

Oept PA-7 Sweet Home. OR 97386 




SATELLITE ^ 

TV Save 30%-60% 



218-739-5231 
SKY VISION INC.« 

201$ COLLEGE WAY 
FERGUS FALLS. MN 58537 



INSTALL OR UPDATE YOURSELF 




SCIENDFIC 
ATLANTA.. t^*>M 
JERROLD™. $119.00 



CABLE TV 
DESCRAMBLERS 




Call for 
your free 
catalog 
today! 

Technical assistance 
or free catalog call 

Ordors call toll (tm 

M.D ELECTRONICS 

11 5 NEW YORK MALL STE.#1 33M1 

OMAHA, NE. 68114 



(402) 554-0417 
1-800-624-1150 



M.C. 
VISA 

C.O.D. 



FREE! How to Offer Your 
Invention for Sale 



Got a great invention you'd like to sell' Send tor a 
FREE copy ol our lad filled booklet tells how to otter 
your invention tor sale. No cost No obligation 
Send your name and address lo Kessler 
Sales Corp Dept D-51, Fremont. OH 43420 
TOIL FREE 1-800/537 H33. Ext D-51 
in OH 1.419/332 -6496, 




BASEMENT T 

FLUSHES IP To sewer or 

No Digging Up Floors 
Install It Yourself - Anywhere 
Write McPherson, Inc., Dept. 16 
Box 15133 Tampa, Floriila 3361 




■KBSBISISIII 

I can help you .. I 
I * add InchM to your 
I ctvest and arms 

I* increase strengtti 
* build muscle mass^|^^^^H^^ 
I . in just ^^^^^^^m 
\ Send (Of FREE info! ^^^^^^ 
I O4SM«P.0. Box 2886 •DeptPMi9 
£ Tusc .AL 35403 1-«00-367-9599 j 



BECOME A MAGICIAN! 

Easy. Fast. Leam 48 illusions \«ith THE MAGICCOURSE. Cotriplete insttuctions, plus 
vabal* inefflbersfHp in magciati's society and qwrterly "tl's Mage" newslettet. 
129.95 + 3,50s.'ti.NYSres.a()ds3lesta».Satisfactiongijaranteed.Sefidpaymeiit 
to: THE MAGIC COURSE, 50OB Monti Blvd., Famiinedale, NY 1 1735. 



WOOD HEATI 



WOOD PURNACIS 
HIAT YOUR ENTIRB HOME 

Call 1-21 8-326-0786 or Write 

Charmaster^ 

2307A HWY2W. 
GRAND RAPIDS. MN SS744 



THINGS YOU 
NEVER KNEW 
EXISTED! 





•IMM 1*14. WtIM tor yewr FRH c«tatoi TOMT tnm ■ 
ANMfWa (norM* imII tun Hattm. tMid mm*, | 

"j^hriMn Sffltth Co.. D^pt U-ZTJ BrtOm^, FL 34a03-37i6 | 



$r,.r4,ooOi 

woodworking Items in the 
definitive sourcebook. 
Send your $1.00 today to: 

CONSTANTINE'S 

2051 Y Eastchester Road 
Bronx. NY 10461 
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DODGE 



Wfrlid-size n 



x4. 



pile first tru<Ffflid-size pickup ever, tliis 4x4 
comes complete witti ttie muscle of a standard 
fuel-injected V-6, an available eight-foot bed and 
our exclusive 7 year or 70,000 mile Protection 
Plan* And handles it all with the attitude of a 
compact. This year, we've even added standard 

anti-lock rear brakes. The 1989 Dakota 4x4. ^ j 

Go break some ground of your own. 7/70 -^ S ! J S 
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HowTb Maintain Ybur 

CHAiN SAW 



BY STEVEN WILLSON, Home And Shop Editor; PM Illustrations by George Retseck 




THERE was a time when chain 
saws were the province of pro- 
fessional loggers, tree sur- 
geons and landscape architects. But 
over the past 10 to 15 years, millions 
have been sold to average consumers 
who quickly appreciated the useful- 
ness of these tools. Not only are they 
indispensable for cutting firewood, 
but they are also the tool of choice for 
routine tree pruning and cleaning up 
storm-damaged limbs. Like any piece 
of power equipment, however, these 
saws must be well-maintained to 
work properly and safely. So, to help 



you get your saw in shape for spring 
cleanup, we contacted the experts at 
Solo to outline some basic mainte- 
nance procedures. 

First things first 

All chain saws are basically similar. 
They are comprised of a small 2-cycle 
engine with a long, round-nose bar 
attached to the side. The cutting chain 
slides along a groove in the bar and is 
driven by a sprocket that comes off 
the engine crankshaft. Depending on 
the particular saw, the tool may come 
equipped with a chain brake, auto- 



matic chain oiler and other features. 

Because of these differences, your 
first task is to carefully read your 
owner's manual. This booklet will ex- 
plain your saw's special features as 
well as setting forth a concise trouble- 
shooting guide that will help you diag- 
nose poor performance problems. 
Also keep in mind that even though 
this story deals only with chain saws, 
most of the techniques apply to any 
small 2-cycle engine, including those 
found on string trimmers, leaf blow- 
ers, garden sprayers and even some 
lawnmowers and snowblowers. 
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1 Remove sparkplug and clean thorough- 
ly. Check for correct gap with gauge and 
adjust if necessary. Replace plug yearly. 



Sparkplug 

Begin by draining the oil and gas fuel 
mixture from the fuel tank or by run- 
ning the engine until the tank is dry. If 
your saw has been sitting for a couple 
of months, it's a good idea to flush the 
empty tank with a little fresh gas to 
remove any oil sediment. 

Next, remove the sparkplug and 
check its electrodes for dirt, oil and 
corrosion. A fouled plug indicates 
several possible problems: improper 
carburetor adjustments, the wrong 
gas-to-oil fuel mixture and, in some 
cases, excessive flooding when start- 
ing the engine. 

Well tadk about carburetor adjust- 
ments later, but the other two prob- 
lems are easy to correct. Simply fol- 
low the manufacturer's fuel mixture 
requirements as well as the directions 
for proper starting technique. 

If your plug is fouled, clean it thor- 
oughly with emery paper and shake 
out or blow away any debris. It's also 
a good idea to wash the plug in gas, 
using an old toothbrush. After the 
plug is dry, closely inspect the center 
and curved electrode for pitting. If ei- 
ther is pitted or rounded over, file 
both until they are smooth and flat, 
then gap the plug to match manufac- 
turer's specifications (Fig. 1). Fre- 
quent users should install a new plug 
every 100 hours of engine use. A ball- 
park figure for occasional users is to 
replace the plug every year. 

Air filter 

Your engine will only run well, if the 
proper amount of fuel and air are 
mixed in the carburetor. Because of 

I this, it's essential that you keep your 

I air filter clean at all times. 

To check your air filter, begin by 
brushing away dirt and debris from 
around the filter cover (Fig. 2). Then 



press the CHOKE button to close off 
the carburetor port. This will prevent i 
any debris from falling into the carbu- , 
retor when you remove the filter. \ 
(Note: On some saws, the choke is ; 
simply a flapper built into the carbu- 
retor cover. Once the cover is 1 
removed, the carburetor port is i 
exposed. On such saws, be extremely 
careful when removing the cover to ; 
avoid debris falling into the port.) ; 
Remove the filter cover, take it out 
and brush clean (Fig. 3). \ 

Wash the filter according to manu- i 
facturer's recommendations. I use ■ 
soap and water and blow dry the filter I 
witn compressed air. 

However, some manufacturers 
suggest other solvents. No matter 
what your situation, replace the filter 
if it is torn or still dirty after several 
attempts at cleaning it. 

I 

Fuel filter 

The fuel filter is designed to keep de- 
bris from entering the fuel line and i 
fouling the carburetor. On most saws 
it's located at the end of the fuel line, 
inside the fuel tank. To inspect this fil- 
ter, fish it out of the tank using a wire 
coat hanger with a loop bent in the end 
(Fig. 4). Guide the wire into the fuel i 
tank using a flashlight and hook it 
over the plastic fuel fine. Gently pull 




2 Remove dust and dirt from around the 
carburetor and air filter. Use either a stiff 
paint brush or a shop vacuum to do the Job. 



the line until the filter pops out of the 
hole. If you pull too hard, you run the 
risk of tearing the fuel line. 

Once the filter is out, check to see if 
it is clogged with any debris. If it is, 
pull the filter off the end of the line and 
wash it with gas and a toothbrush, or 
blow it out with compressed air. If 
neither cleans the filter completely, 
get a new one. 

Reinstall the filter on the end of the 
line and then push everything back 
into the fuel tank. 




B Remove the air filter and, again, brush 
off the debris. Then wash the filter with 
soap and water, rinse clean and let It diy. 



Make sure the filter goes to the bot- 
tom of the tank, otherwise, you won't 
utilize the complete fuel capacity. 

Pull cord starter 

At least once a year it's a good idea to 
remove the starter housing assembly, 
even if the pull cord has been working 
well (Fig. 5). This gives you the 
chance to thoroughly clean the vent 
slots and check for worn parts that 
may need replacement. If your pull 
cord is broken, then follow the manu- 
facturer's directions on how to replace 
it— different saws require different 
techniques and tools. If the starter i 
itself is broken, take the saw to your 
dealer for repair. 

Muffler and spark arrestor 

The muffler has two basic purposes: 
to quiet engine sound and to direct 
harmful exhaust gases away from the 
user. If it is loose and/or corroded, it 
will fail to do both jobs. So, it's a good 
idea to inspect it periodically. i 
To do this job, you first have to | 
remove the covering panel that pre- j 




4 Remove fuel tank cap and fish out fuel 
pickup line with a bent coat hanger. Make 
sure line's filter Is clean, if not, replace It. 
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B Remove the starter housing assembly 
and brush debris from entire unit, particu- 
larly air vents. Inspect all parts for wear. 

vents you from touching the very hot 
muffler during operation. This is usu- 
ally part of the chain sprocket hous- 
ing. Then wiggle the muffler to make 
sure it's tight (Fig. 6). If it isn't, tight- 
en the bolts to the torque specifica- 
tions given in your owner's manual. If 
the muffler is corroded, replace it. 

Depending on the age and make of 
your saw, it may or may not come 
equipped with a spark arrestor. This 
device is simply a fine metal screen 
that prevents red-hot exhaust parti- 
cles from leaving the muffler and pos- 
sibly causing a fire. These days you 
can't cut on most public lands unless 
your saw has an arrestor. 

On our saw, this screen was located 
just below the exhaust deflector fins. 
By unscrewing the fin plate (Fig. 7), 
the arrestor could be lifted out and 
washed with soapy water and a tooth- 
brush. Compressed air also works 
well to clean this screen. Because the 
arrestor is exposed to such intense 
heat, holes are frequently burned in 
the screen. When this happens, the 




arrestor should be replaced. In any 
case, you should inspect the arrestor 
everytime you use the saw to make 
sure it's in good shape. 

On some saws, particularly older 
ones, this arrestor can be screwed to 
the inside of the muffler. In such cases 
the muffler has to be disassembled to 
reach it. Consult your owner's manual 
for the more involved procedure. 

Now that the muffler and engine 
fins are exposed, brush away and vac- 
uum up any debris (Fig. 8). Be espe- 



7 Remove sparkplug arrestor screen and 
remove debris with a brush. For stubborn 
spots, scrape with small wood stick. 



ft Grasp the muffler assembly and wiggle 
to make sure It's not loose. Also, check for 
rust. If muffler Is damaged, replace It. 



S Thoroughly clean the engine fins with a 
thin wood stick, followed by a stiff paint 
brush. Be sure to vacuum up all the debris. 

cially careful to remove the debris 
from around the engine cooling fins. 
Because these saws are air cooled, 
such debris reduces the airflow 
around the engine and can cause over- 
heating and damage. 

Chain bar 

To free up the chain bar — and the 
chain for that matter — first loosen the 
chain tensioning screw at the front of 
the saw. Then remove the sprocket 
housing on the side of the saw using 






9 Remove the nuts that hold the chain bar 
and sprocket housing using a socket 
wrench or tool | Inset ) supplied with saw. 

either a socket wrench or the combi- 
nation tool usually sold with the saw 
(Fig. 9). Once the chain is loose and 
the cover is off, lift the chain from the 
bar groove, and set it to one side. 
Then remove the bar (Fig. 10). 

Thoroughly clean the debris from 
around the drive sprocket and clutch 
assembly. Compressed air works well 
for this. But if the wood chips and dust 
are caked on, a liberal dose of cleaner/ 
lubricant — like WD-40 — and a stiff 
toothbrush will do the trick. Wipe the 
saw dry with a rag and complete a vi- 
sual check of the sprocket assembly. 
If you detect any worn parts, have 
them replaced. 

Next, clamp the chain bar in a vise 
— preferably one with protected jaws 
— and remove any dirt and debris 
from the bar groove. You can use a 
piece of scrap wood for this job, shav- 
ing the end until it slides easily in the 




10 Once the sprocket housing is oTT, rt- 
move the outer bar plate. Then lift cfurtn off 
sprocket and remove chain bar. 



POPULAR MECHANICS • JANUARY 1 989 



103 



THE BETTER HOME 




1 1 Using a thin wood stkk, clean the oil- 
soaked debris from chain groove on the 
bar. Use a small rtall for stubborn spots. 



groove (Fig. 11). Remember that the 
bar does wear unevenly — more stress 
is exerted on the cutting side. Be- 
cause of this, manufacturers suggest 
that you turn the bar over before ev- 
ery heavy work session to equalize 
the wear. 

Once the groove is free of debris, 
clean the oil holes on the side of the 
bar. These holes allow the chain oil to 
flow along the chain groove. If they 
are clogged, the oil won't be able to do 
its job and both the chain and bar will 
be short lived. 

Next, inspect the groove rails for 
wear. Over time, the movement of the 
chain will create small, metal burrs 
along these rails. File these surfaces 
flat and smooth. If the bar groove is 
distorted or bent, it's time to replace 
the bar. 

Chain 

After giving the chain a thorough 
cleaning with solvent and a tooth- 
brush, reinstall the bar, chain and 
sprocket housing. Then tighten the 




f 2 Reinstall the bar, chain, plate and 
housing, then tighten chain. Sharpen teeth 
with a combination file guide. 



chain tensioning screw until the chain 
is nearly tight. This will keep the 
chain stable as you sharpen it. 

The sharpening techniques re- 
quired will depend on the type of 



CHAMSHAIIPENiNe emM 






FlUSIG ANGl£ (30» r*TICAt) 










DBTW GAUGE SETTING 



IS Sharpening angles vary depending on 
type of chain and manufacturer. The fliir>g 
angle al>ove Is a gerwral guideline. 




1 4 Once the chain Is sharpened, adjust 
tensioning screw with saw tool to match j 
manufacturer's recommended tolerance. 



chain that's on your saw. Consult your 
owner's manual for specific direc- 
tions. However, most saws are sold 
with what is called a standard chain. 
This is comprised of cutting teeth 
joined by drive links that run in the 
bar groove. The cutting teeth have a 
top plate, side plate and depth gauge 
(sometimes called a raker). You must 
sharpen all three of these surfaces 
whenever the chain is dull. 

Many p>eople use a special round file 
for the top and side plates and a sepa- 
rate flat file for the depth gauge. (The 
manufacturer stipulates which files to 
use. ) But a better idea — especially for 
the novice sharpener — is to use a com- 
bination filing guide like the one we 
show in Fig. 12. This tool files all three 
surfaces at once, maintaining the 
proper angle and the proper distance 
between the top of the teeth and the 
top of the depth gauge (Fig. 13). 




IS The bottom of a properly adjusted 
chain should Just clear the top edge of the 
bar. Always adjust the chain when It is cool. 



The trick in sharpening is to file all 
the teeth the same way. Start by find- 
ing any tooth that has a chip or nick 
and file until that fault is removed. 
Keep track of the number of file 
strokes required. Then proceed to file 
all the remaining teeth, using the 
same stroke and the same number of 
strokes. If your chain is in particular- 
ly rough shape, have it sharpened 
professionally or buy a new one. 

Once the chain is sharp, readjust 
the chain tension to manufacturer's 
specifications (Figs. 14 & 15), lubri- 
cate the front chain sprocket on the 
guide bar (Fig. 16), and reinstall the 
sparkplug. Fill the chain oil reservoir, 
add the proper fuel mixture to the fuel 
tank, and give the cord a pull. Your 
saw should start right up. 

If it doesn't, or it runs rough or the 
chain moves even when the saw is 
idling, then you'll have to adjust the 
carburetor. Because carburetor ad- 
justments vary depending on the saw, 
be sure to carefully read your owner's 
manual. As a general rule of thumb, 
you'll have to adjust both the low- and 
high-speed mixture needles first, fol- 
lowed by the idle screw once the saw 




1 A Using a grease gun — available from 
your dealer — lubricate roller at nose of 
chain bar with automotive grease. 
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How To Fix A Loose 

SPINDLE CHA IR 

BY THOMAS KLENCK. Associate Home And Shop Editor 
PM Illustrations by George Retseck 




IF YOUR chairs are greeting you 
with a range of squeaks and 
groans every time you sit down, 
perhaps they're trying to tell you 
something. Traditional spindle 
chairs — whether they be family heir- 
looms or garage-sale bargains — are 
all subject to the same problems. 
Years of hard use will eventually loos- 
en the best-fitted joint and when one 
joint goes, it's just a matter of time 
before the rest follow. 

Unlike most furniture, chairs en- 
dure extraordinary stresses in rela- 
tion to their weight and size. They 
must resist the twisting and turning 
of normal use and the racking that re- 
sults from an uneven floor or leaning 
back in the chair. 



In addition, the joints swell and 
contract with seasonal changes in hu- 
midity. This can destroy the glue lines 
and eventually compress the rung 
tenons to the point where they no 
longer fit. Paint-stripping procedures 
can also dissolve the glue leaving you 
with well-fitting components that are 
no longer secured together. 

Historically, a periodic regluing 
was considered a fact of life. And, a 
complete disassembly and regluing 
remains the surest way to keep your 
chairs in service for years to come. 

As a convenient jdtemative to glu- 
ing, loose joints can be periodically 
treated with Chair-Loc — a prepara- 
tion that causes the rung tenons to 
swell and thereby become locked into 




1 After labeling adjacent components, 
tap loose Joints apart and separate legs 
from seat. Good Joints can be left intact. 

the socket. This can be applied by 
forcing the fluid into existing joints or 
in place of glue when reassembUng. 
Chair-Loc is available from Chair-Loc 
Co. , Box 45, Lakehurst, NJ 08773 and 
costs $3.50 postpaid for 3 ounces. 

Starting repairs 

Spindle chairs are either built with 
rear legs that also serve as back posts, 
or with back posts that are mortised 
into the seat and are independent of 
the leg structure. Because most prob- 
lems are located in the base, a chair 
with an independent back is easier to 
repair. If your chair has 1-piece rear 
legs and back posts, the rear legs are 
usually screwed to the seat. In this 
case you may have to disassemble 
part or all of the back to work on the 
legs and rungs. 

First, apply masking tape near 
each joint and label the components so 
they won't be mixed up during reas- 
sembly (Fig. 1). Tap apart all loose 
joints. If some joints are wobbly, but 
don't respond to a gentle tapping, 
secure the rung in a vice and knock the 
joint apart. Wrap a cloth around the 
spindle to prevent marring (Fig. 2). If 
a joint refuses to come apart, it's best 
to leave it intact. 

Use 80-grit sandpaper to remove 
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S Use sandpaper to carefully remove old 
glue from rung tenora. Avoid excess sand- 
ing. Use a sharp knife to clean out holes. 

Checking the back 

Chair back-to-seat joints are com- 
monly reinforced with a bent-wood 
brace on each side (Fig. 4). Check to 
make sure that the screwholes are not 
stripped. If necessary, use heavier 
gauge screws when reassembUng. 



Chairs with independent back upn 
rights are usually secured to the seat 
with wedged-tenon joints. Remove 
the wedges from the upright tenon 
ends by pushing them out with a flat- 
tipped screwdriver. Cut new hard- 
wood wedges — slightly larger than 
the old ones. 

Check that the splat is securely at- 
tached to the uprights and remove 
and prepare for regluing if necessary. 



2 If Joint Is loose but won't easily come 
apart, place rung In vise and knock Joint 
apart. Cloth protects leg from marring. 

old glue from the tenon ends of the 
spindles (Fig. 3). A sharp knife with a 
straight cutting edge or sandpaper 
wrapped around a dowel does a good 
job of cleaning the holes. Be careftil to 
remove only the glue so as not to cre- 
ate an excessively loose joint. 





4 Backs are often reinforced with bent 
braces. Remove screws to free back posts. 
Check that screwholes aren't stripped. 



. A Apply glue to tenons and holes and as- 
' semble front right leg and rungs. Then, Join 
I rear left leg and rungs In the same way. 

and wedges and assemble the back to 
the seat. Drive the new wedges into 
the slotted ends of the posts and then 
trim the wedges flush (Fig. 5). 

Apply glue to all rung holes in the 
right front leg and install the rungs 
(Fig. 6). Assemble the rear left leg 
and rungs. Apply glue to the leg holes 
in the seat, rung holes on the other 
legs, and rung tenons. Partially insert 
the legs into the seat holes while lin- 





B After applying glue to back post holes. 
Insert posts and attach bent braces. Drive 
wedges In place and then trim them flush. 

Reassembly 

First, dry fit uie joints and test each 
for a snug fit. It's best to prepare 
shims ahead of time for any loose 
joints. Use a sharp hand plane to cut a 
shaving from a %-in.-wide board. 
Wrap the shaving around each loose 
tenon and cut to size with scissors. 
Apply glue to the back post holes 




7 Where Joint fit Is loose, coat tenon with 
glue and wrap with shaving cut with a 
hand plane. Apply glue and Insert In hole. 

ing up and joining the rungs (Fig. 8). 
Tap the joints tight and clean away 
excess glue with a damp cloth. 

Place the leg structure upright on a 
flat surface and adjust it so it's square 
and each leg is in contact with the sur- 
face. Install band clamps around the 
legs and let the glue set (Fig. 9). 




S After Joining front right leg to seat, in- 
sert other legs while lining up and Joining 
rungs. Then, tap Joints tight. 

If your chair has rear legs that also 
serve as back supports, assemble the 
back first. Screw it to the seat, but 
don't completely tighten the screws. 
Then, assemble the two fi-ont legs and 
rungs to the seat. Gently spread the 
front and rear assemblies apart to in- 
sert the side rungs, tap all joints, 
home and tighten the screws. M 



9 Make sure frame Is square and legs are 
level. Then, use band clamps to hold struc- 
ture In position while glue sets. 
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Ho meowners^C linic 

BY NORMAN BECKER, P.E., Contributing Editor 



Noisy Water 
Heater 

About six months ago I re- 

E laced my electric water 
eater with a State model 
No. SRV40NR74 JW, gas- 
fired unit. Shortly after the 
installation, I began hearing 
strange banging noises in the 
house. 

I traced the noise to the 
water heater where banging 
could be heard whenever the 
unit came on. If a large quan- 
tity of hot water was being 
used, the sound eventually 
stopped. I am concerned that 
the noise may represent a 
problem with the heater and 
may indicate premature fail- 
ure. Would you comment? 

RONALD VOGT 
WHITEHOUSE STATION, NJ 




COIO- 
WATER 
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e^ERGY-SAVNG 
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HOT- 
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BAtlFLOArf 
TO TOP SEAT 

STOPS 



BAaSOMKS 
TO BOTTOM 
SEAT WHEN 
FLOW STOPS 



Energy-saving dielectric fittings minimize heat loss through corv 
vection. Ball valves In fittings may vibrate and make noise. 



creased and your pump will 
start less frequently. 

Moldy Mirrors 

My decorative glass mirror 
tiles have developed dark, 
mold-like, ugly growths in 
the back-side reflective 
films. The tiles are the inex- 
pensive type with stick-on 
tapes. 

I intend to replace the 
damaged tiles and wonder 
whether first painting the 
tile backs or applying silicone 
caulking would keep the 
problem from recurring. 

K. TABA 
KANEOHE, HI 



According to the manufacturer, 
your model water heater is equipped 
with energy-saving dielectric fittings 
that connect both the cold- and hot- 
water pipes to the heater. For the past 
two to three years, these fittings have 
been offered as optional equipment. 
They minimize heat loss that's the re- 
sult of convection within the water 
lines when the heater is not supply- 
ing hot water. 

The energy-saving dielectric fit- 
tings have ball valves. When hot 
water is being drawn, the water pres- 
sure moves the balls off their seats al- 
lowing water to enter the tank and 
leave. When the water flow stops, the 
cold-water ball floats up to restrict 
heat loss via the cold-water line and 
the hot-water ball sinks sealing the 
heat in the tank from the water in the 
hot-water pipe. This, according to the 
manufacturer, results in an energy 
saving of about 12 percent. 

Check the water pressure in your 
house. If it fluctuates or is high 
(greater than 60 psi), it can cause the 
balls in the fittings to vibrate result- 
ing in noise. Also, the fittings were 
redesigned a few years ago and it's 
possible that you have the old design. 
In any case, the noise is not harmful 
and will not cause premature failure. 
However, if you find the noise annoy- 



ing, the simple solution is to remove 
the energy-saving fittings and re- 
place them with the ordinary type. 

Adding A Tanic 

I installed a new pump and captive 
tank in my well-water supply system. 
My old glass-lined tank is still in good 
condition. Can I connect the old tank 
to the new system? fredstumpf 

EASTQUOGUE.NY 

Yes, you can. However, a few words 
of explanation are necessary. A tank 
performs two functions. First, it acts 
as a reservoir from which water can 
be drawn without having the pump 
run continuously. Second, it main- 
tains an air cushion that is com- 
pressed as the tank is filled. The 
compressed air is what pushes the 
water out of the faucet. 

Your new captive tank has a fixed 
membrane that separates the air 
from the water and prevents the air 
from dissolving into the water. Your 
old tank lacks this membrane and 
works by maintaining a pocket of air 
over the water. Because the air is in 
contact with the water, it will, over 
time, dissolve into the water and the 
tank will need to be recharged. This 
may be necessary every 8 to 12 
months depending on water usage. 

By connecting the old tank and 
new system, the amount being held 
for drawing from the tap will be in- 



The dark blotchy areas on 
your mirror tiles are not the result of 
mold buildup, but rather the tarnish- 
ing (oxidation) of the silver backing. 
Mirrors are made by covering large 
pieces of plate glass with a film of sil- 
ver and then a coat of paint to protect 
the silver from scratches and tar- 
nishing. These large mirrors are 
then cut into the desired sizes. The 
cutting not only fractures the glass, 
but affects the paint bond at the cut 
line. Minute amounts of the silver 
film are then exposed to the air where 
the silver can tarnish. Therefore, ad- 
ditional paint could help if you pay 
particular attention to the tile edges. 

Proper handling of the mirror is 
also important. If when being in- 
stalled the backing is scratched — 
even if the scratch is tiny and doesn't 
penetrate the silver, that area will 
eventually tarnish. 

I don't recommend silicone caulk- 
ing for your mirror tiles. This has a 
solvent that will attack the mirror 
backing. 

You should use an asphalt-base 
adhesive ( mirror mastic) or foam ad- 
hesive tape, both of which are avail- 
able at hardware stores. M 

Do you have a home-maintenance or repair prob- 
lem ? Send it to Homeowners' Clinic, Popular Me- 
chanics, 224 West 57th St., New York, NY 10019. 
Letters cannot be answered individually, but prob- 
lems ofwide interest will be discussed in the col- 
umn. For more home-repair and maintenance 
help, get PM's Home Care Guide, $2.45 postpaid. 
Send your orderis) to Popular Mechanics, Box 
1014,RadioCityStation,NewYork,NY 10101. 
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THE BETTER HOME 



Appliance Clinic 

BY STEVE TOTH. Contributing Editor 



Thermostat Trouble 

I have a G.E. oven model No. 
JD12A1WH, serial No. LAD10557. 
When I set the temperature dial for 
400° F, the oven thermometer reads 
only 350° F. If I turn the temp)erature 
up to 450° F the thermometer reads 
425° F. Is there something wrong 
with the thermostat? 

HERBERT BOYER 
LARGO, FL 

It's not uncommon for a thermostat to 
drift from its factory setting after a 
few years. Usually, it can be adjusted 
but you'll need a good mercury oven 
thermometer available at any large 
hardware store. Place the thermom- 
eter in the center of the middle rack of 
the oven. Shut the door, turn the se- 
lector switch to BAKE, and adjust the 
temperature dial to 400" F. Record 
the temperature when the indicator 
light goes off and when the indicator 
light comes onto get the high and low 
readings for this dial setting. 

Record high and low readings for 
three more cycles and calculate the 
average temperature. It should fall 
between 390f> F and 43(yF. If it's out- 
side this range, then pull the thermo- 
stat knob off the shaft without turn- 
ing the shaft. On the back of the knob 
you'll see the adjustment mecha- 
nism. Each notch will change the 
oven temperature by 10° F. Loosen 
the two screws on the knob back, ad- 
just the dial one notch in the desired 
direction, retighten the screws and 
replace the knob. Then, recheck the 
oven temperature. It may take several 
tries to get the temperature setting 
within range. If the thermostat con- 
tinues to drift, then replace it. 

Enthusiastic Burners 

I have Jenn-Air model 88370, serial 
No. 3703810, drop-in range. This unit 
has cartridge-type burners that can 
be replaced with accessories such as a 
griddle or barbecue grill. The trouble 
is that when the left rear burner is 
turned on, the left front one comes on 
too— at high temperature. It happens 
when the cartridges are switched and 
also with the barbecue grill installed. 
Any ideas? FRANK R. SHERMAN 
SUDBURY, MA 




G.E. oven thermostat can be adjusted by re- 
moving dial arxl loosening screws on back. 
Shift one notch, tighten screvws and retest 



If your range has the original car- 
■ tridges, one of the infinite switches 
that controls the top burner may be 
stuck in the closed position. Also, the 
contacts inside the switch may be 
shorted together. The problem switch 
might not be the one you're turning, 
but another one in the system. This 
shorted switch would allow the cur- 
rent to pass through the blower line to 
the burner element causing it to heat 
up. 

To determine which switch is at 
I fault, have your appliance repair- 
I man disconnect the power to the 
j range. Then, gain access to the top 
I burner switch. Check each switch in- 
I dividually with an ohmmeterorcon- 
\ tinuity tester to see which contacts 
j are closed when the switch is in the 
I OFF position. 

I A good switch — when turned to the 
OFF position — should have an open 
j circuit between contacts L-1 and H-1 
I and also between L-2 andH-2. Once 
you find the bad switch, replace it 
with a new infinite switch Jenn-Air 
partNo. 700009-4. 

If this problem began after you 
installed a new cartridge, then you 
could have the wrong cartridge for 
your model range. This would cause 
1 both elements to heat up when the 
front element switch is turned on. 

If you need help in locating a Jenn- 
ie Air service agency, or want to know 
i where to buy parts, call Jenn- Air's 
customer relations department at 
(317)545-2271. 



Fluctuating Blower 

The blower on our new Sears Ken- 
j more Electric dryer fluctuates as the 
clothes dry. The unit is model No. 
! 110.8688010, serial No. M80102533. 
The Sears serviceman told us that this 
problem is the result of a more power- 
ful blower design. Have you ever 
heard of this happening before and 
will it damage our dryer or overload 
the motor? 

RICHARD M. NISKI 
SAN DIEGO, CA 

/ contacted Sears and they said that 
this condition can occur when there 
is a small, lightweight load in the 
j dryer. 

It can also occur where there is a 
short or nonexistent exhaust vent sys- 
tem. The clothes will plaster them- 
selves to the exhaust outlet causing a 
reduction in airflow. 
To correct this. Sears suggests put- 
\ ting a few lint-free towels in the dryer 
I along with light loads.The towels 
{ should keep the other items from 
j clinging to the outlet. 
: When this condition exists, there 
will be some increased wattage 
j drawn by the motor, but not enough 
I to affect operation or harm the motor 
; in any way. 

I Needs Parts 

I have a LaMachine model No. 354, 
serial No. 150179. I've been told that 
the Moulinex Co. has been sold or 
gone out of business and parts are not 
available. Can you help? 

TIM BROWN 
BURLINGTON, lA 

The Regal Co. bought the French 
company, Moulinex, and parts for 
your LaMachine are available from 

; any Regal Ware authorized service 

\ center. 

You can also order parts from the 
factory by writing to Regal Ware, 
! Inc., 2820 Crusader Circle, Virginia 
\ Beach, VA 23456, or by calling the 
I company at (804) 468-3500. IM 

I If you have a problem with any appliance, send 
I yourquestion,(uongwilhthemodefand9erialnumben, 
I to Appliance Clinic, Popular Mechanics, 224 Wert 
; S7th St., New York, NY 10019. Sorry, but Utters 
I cannot be answered individually. Problems of 
: wide interest will be discussed in this column. 
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Auto Restoration Tools and Techniques 



You Can Weld Body Panels At Homel 



Beautiful Results! 



The Eastwood Stitch Welder makes professional-looking body welds from 
a standard home arc welder (set at 80 amps or less). No distortion, no bum 
through— just what you'd expect from a MIG, at a fraction of the cost. We've 
supplied more than 38/XX) home shops with Stitch Welders since 1985 




It's Easy! 

Just hook up to your 
arc welder, follow the 
simple instructions (we 
include a free booklet 
that explains Stitch Weld- 
ing), and with practice 
you'll be welding like an 
expert. Use the Stitch 
Welder for body patches, 
floor replacement, quarter 
panels, etc. Will weld 
down to 22 gauge steel, 
which makes it perfect for 
repairing late model cars as 
well as older vehicles. As 
one very satisfied customer 
recently said: 



Free Eastwood Catalog Subscription! 

Over 100 pages of Specialty 
Restoration Tools. Body metal 
welders, buffing kits, paint 
supplies, rust removers, sand- 
blasters, and much more. Tools 
shown in color and in action. 
We know you'll be satisfied - 30 
Day Money Back Guarantee 
on all Eastwood products. 




O 19U EaitHill Group Inc. 



Fill la Coupon! 



We guarantee you'll be as satisfied as John. Order 
your Stitch Welder today and save hundreds on 
bodyworic projects. NOT AVAILABLE IN STORES. 



Call Toll-Free USA and Canada 

All other countries (215) 640-1450 



1-800-345-1178 



□ Rush me_ 



_#4369 Stitch 



CODE 1D68PM19 

□ Visa □ MasterCard □ COD (add S2.75) 
Card Exp. 
No. Date 



TOTALS 



Welder(s) at $59.00 plus $6.00 
shipping. 

□ #4377 Arc Welding Rods for sheet 
metal. Approx. 120-2mm dia. spe- 
cial flux rods (SIbs.pkg.) $12.95. 

□ Send me your Free catalog! 

□ Check Enclosed 
(PA residents add 6% sales tax) 

^_ The Eastwood Company. 5M Lancaster Ave., Box 296. Malvern. P A 19355 1 -800-345- 1178 | 



Name 

Address 

City 

State 



Zip. 



Cop,!.;, ,,L.o :, .l.LlijI 



Do You Own A 
Garage Door Opener? 

Then You Need The Garage Buttons' 



strange! 



Explore one of most I 
incredible coUecUons orUilUSUdl! 

strange electronics and 
electronics books ever 
compiled! 

Discover reprints of rare old Q ^ ^ _ ■ 
books on old time shortwave and 0016! 
broadcast radio, crystal sets, elec- 
trical instruments, perpetual motion ma- 
chines, and much more! 

Build Tesla, Oudin & induction coils, 
Wimshurst machines and many others! Re- 
wind and repair motors! Get high power from 
auto alternators! 

You'll find new books 
on secret shortwave sta- 
tions, treasure locators, 
magnets, receivers, and ^^XH 
more! ._ ^"^l^J 

Tesla! Shortwave! 
Motors! More! 



"Fringe Science" Bool(S 

You'll even discover strange books on 
lost continents, perpetual motion, UFO's, 
suppressed inventions, mind control, the 
books of Charles Fort, hypnotism, embalm- 
ing and more. Explore Fringe Science" — 
that strange world of the unexplained... 




WRITE 
FOR A 
CATALOG 
TODAY! 

Write for 
our copy of 
indsay s new 
Electrical Books 
catalog, and see for 
yourself what you've been 
missing! Send SI. 00 (US & 
Canada) or $4.00 foreign airmail, 
send your catalog Immediately! Write 




We'll 
today! 



lindsay Publications 

Box 12-WM4, Bradley IL 60915 

□ Send a catalog! I've enclosed $1.00 U.S. & 



Canada. (S4.00 foreign airmail) 



Discover plans & infor- 
mation on all types of ' 
strange electrical equip- 
ment from lasers to century-old induction 
coils! Build equipment not seen in decades! 



Name . 
Street 
City _ 



^Slate . 



Zip. 



VAN SEATING 




Aa FABRIC 
SOFA BEDS 
Manufacture's 
Suggested Retail 

$449.95 



Liquidation Price 



$ 



185 



U.S. made by Nationally Known 
Seat Manufacturing Company! 
Meets or exceeds all D.O-T. & 
Federal safety codes! 
FULL 'FLEX suspension & nign 
density foam construction! 
LUXURIOUS Velour Fabrics! 
CAPTAIN'S Chairs recline with 
iust a touch of a lever! Optional 
skirts & 3-Position Armrests are 
included FREE at no extra cost! 
FREE seat tracks - a S25 value! 
ALL FABRIC matching Sofa 
Beds at the Lowest Retail pnce 
in the U S. • only $185! 
FITS ALL Vans & most Trucks! 
CHAIRS & Sofas are l/PSable' 
CXLL For FREE Fabric Samples! 

1-800-445-1830 or 1-703-892-4208 

Credit card members can order by phone! 



ALL FABRIC 
RECUNING 
CAPTAIN'S CHAIRS 
Manufactured 
Suggested Retail 

$289.95 



Lkmudation Price 



$ 



115 

Prices sudiecl to change- 
art«r 10 flays Wo'ldwidp 

-.1 Opin 



3^ ^1 "3 @ 



BRADD & HALL ASSOCIATES 

BOX 10643 ARLINGTON. VA 22210-9832 
Warehouse Liquidators 




HOT SQUIRT 

CUTS 
THE CRAP. 





Nothing cleans like hot water. And nothing 
but Hot Squirt^^ gives you hot water 
cleaning for your windshield. This unique 
heat exchange unit takes the Aeaf— not 
the fluid-and transfers it to your window 
washer fluid. Just hit your washer button 
and your wipers clean or de-ice instantly. 



Installs in minutes- 
everythlng's in tlie 
kit. Just two easy 
connections to your 
heater hose and 
washer fluid tube. 



Guaranteed not to crack or damage your 
windshield or paint. Order today for only 
$12.99 plus $2 shipping and handling. 

1-800-356-8356 ^9 
In Colorado call 303-375-9590 




9 The G*rig« BuHon ' replaces your ugly door opener |ransmitl«r 

•»ilh a stylish Dutton myunted tn yOUf C*' 

• Installs m IMS than 15 mmuiBS with *ery simple msKuClior^s 
No special tools needed 

• Eiiminatef the transmitief Datttry operaimg off car s battery 
Never have to replace waai^ Of Oeafl t>«ti«ri«s agam 

• Keep burglars Out ot you' house from transmitter Ihett 
Thieves can 1 steal il <f they car>'i see it 

• The Gara9« Button * mounts anywhere m your car No more ugly 
Iransmilters clipped to the sunwisor that may get lost 

• Works witfi all Seats • Genie ■ Moore • Overftead * . 
ChamDeriain • Ciopay * «r>d Stanley " garage door openers 
Works With all 12V negative ground vehicles 

• Longer range than a weak transmitter Completely preserves code 
protection Order one tor each car van and t'jci 

Make* A Great CJrt. Order Todayt 1 Year Money Bach Guarantee- 
For A Recorded INFO Ueatage call 24hr. l-«04-<«-2l40 
Vlaa and UC Orders ONLY call 24hra . 7 days a week. 



V/54' 



1-800-442-9199 



or Sertd $16.95 * 3 00 pottage A handllr>o per unit ordered lo: 
Century Syalems. P O. Boi 4372S. Dept. S6. AllanU. QA 30336 



FOREIGN AUTO PARTS 

At Dealer Cost 
No shipping charge within continental U.S. 

NATIOrJAL 1 -800-843-4869 Via 
MICHIGAN 1 -800-922-61 87 UPS 
Master card or Visa only 

GLOBE AUTO PARTS 

235S.HonMrSt 
Lansing, Ml 48912 

Minimum order $25.00 




■models 



■ HISTORIC 

' NON-HRING MODEL GUNS . 

■ Safe! Full siot. Zinc alkjy Realistic. 
I Over 30 parts Cannot chamlser or fire 

real ammo. Assemt>ied. FREE Catalog. 
I COLLECTOR'S ARMOURY Credn 
1 800 Slaters Lane Card Ofoere 

■ Box 59, Depl, P M 14l)0-M4-34St ti(.515 
I AlsxanOria, VA 22313 Toll Fdm 24 Hrs. 




U,S.M1911 
45 AU7D. 

Length aS " 
Waigm: 41 02 




SLIDING TRACK KITS 
for YOUR TRUCK and YOUR CAP 

Slide on - Slide off - Slide back for Tools and 
Cleaning Windows $89.95 plus $7.50 S/H 
VISA/MCCK 

Give inside body dimensions 

SLIDE-A-CAP, Inc. 
Box 866 Ml. Laurel, N.J. 08054 

609-267-8656 
Free Information - New Dealers Welcome 



We AREN'T Finished... 
Until YOU'RE Satished! 

Since 1928. WOODCRAFT has been 
an industry leader in supplying qual- 
ity products to woodworkers. Our 
services and guarantee are the best, 
our quality control program, second 
to none. Buying from WOODCRAFT 
gives you that kind of commitment. . . 
plus a whole lot more. 

Why not give us a try, you won't be 
disappointed! 

To receive a free copy of 
WOODCRAFT S tool catalog, please 
call toll free 1-800-225-1153 or write: 



WGDDCRAFT 



Box 4000. Dtpl, PM19 
41 Atlantic Avenue 
WotKim. MA 01888 
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Get in on the PROFITS. 

in SMALL ENGINE 
service and repair 
Start your own mone y 




In just a short time, you can be ready to 
join one of the fastest growing industries 
in America... an industry where quali- 
fied men are malting from $25.00 to 
$30.00 per hour... ^nd that's just for 
labor. Parts, engines and accessories add 
even more to the profits. 




65-milllon small engines 
are In service today! 

That's right — there are over sixty-five 
million 2-cycle and 4-cycle small engines 
in service across the U.S.A. That's the 
official count from the Engine Service 
Assn., and new engines are being built at 
a rate of one-million per month! With 
fully accredited and approved 
Foiey-Belsaw training, you can soon 
have the skill and knowledge to make top 
money servicing these engines. Home- 
owners and businessmen will seek you 
out and pay you well to service and re- 
pair their lawnmowers, tillers, edgers, 
power rakes, garden tractors, chain 
saws, mini-bikes, go-carts, snowmo- 
biles, generators, snowblowers, paint 
sprayers ... the list is almost endless. 



BEAT INFLATION! 

Cash in on the 
huge demand for 
small engine repair. 

Work part time, full time 

M right at home- we help you 

every step of the way. 

makin n husiness i 

You receive trade secrets 
and business plans. 

We guide you every step of the way, 
including tested and proven instructions 
on how to get business, what to charge, 
how to get free advertising, where to get 
supplies wholesale ... all the "tricks of 
the trade". . . all the inside facts you need 
to assure success right from the start. 



Because the small engine industry has 
grown so quickly, an acute shortage of 
qualified Small Engine Professionals exists 
throughout the country. In fact, it's not un- 
usual for a good small engine man to be 
three to four weeks behind in the summer 
and at least a week behind in the winter. 
When you see how many small engines are 
in use today, it's easy to understand why 
qualified men command such high prices 
— as much as $49.95 for a simple tune-up 
that takes less than an hoiu- ! 




hicmsad tacoat 

"I've had about 8 
years experience 
repairing small en- 
gines . . . but re- 
pairs were only 
minor . . . until I 
started the Foley- 
Belsaw Course.' ' 




Miter H.Strick 
Campbell, California 



No experience necessary. 

You don't need to be a 'bom mechanic' 
or have prior experience. If you can read, 
you can master this profitable trade right 
at home, in your sparetime, without miss- 
ing a single paycheck. Lessons are fully 
illustrated — so clear you can't go wrong. 



You get all this Professional equipment with your 
course, PLUS 4 H.P. Engine .... ALL YOURS TO 
KEEP. ... All at NO EXTRA COST. 




Send TODAY 
forttiis 
fact-fUled 

FREE 

BOOiOET! 



• 



With our famous 'leam-by-doing' train- 
ing method, you get practicsd 'hands-on' 
experience with specialized tools and 
equipment that you'll receive with your 
training plus a brand-new 4 HP engine— 
all yours to keep ! 

SEND FOR FREE FACTS! 

You risk nothing by accepting this 
offer to find out how Foley-Belsaw 
training can give you the skills you need 
to increase your income in a high-profit, 
recession-proof business of your own. 

Just fill in and mail coupon below (or 
send postcard) to receive full information 
and details by return mail. DO IT TODAY! 

FX)LEY-BELSAW INSTITUTE 



6301 EquiUbleRd .Oept 51602 
Kansas City, Mo. 64120 



Then! is NO OBUGAnON M 
NO SUESNUN Will Cal-everl 




Tells how you quickly 
train to be your own boss 
in a profitable Sparetime 
or Fulltime business of 
your own PLUS complete 
details on our 30 -Day 
NO RISK Trial 
GHerl 

UrOiA^iii -Hi'i' to wnniim 



FOLEY-BELSAW INSTITUTE 

6301 Equitable Rd , Dept 51602 
Kansas City. Uo Um 

□ YES, please send me the FREE booklet ttiat 
gives full details about starting my own business in 
Small Engine Repair. I understand there is no obligation 
and that no salesman will call. 



City. 



Still. 



ap- 



iiriiriltif 



Your Home Workshop can PAY-OFF... BIG! 

This one power-fed tool-PLANES " 




SAWS 



SANDS 



Only 
4-in-1 
Work- 
shop 
Tool 
Of Its 
Kind! 



— Separately... Grin Combination! 

From the day it arrives tlie versatile Planer- 
Molder-Saw-Sander will make and save you 
money by converting lovK-cost rough lumber 
into high value finished stock. Handles tough 
oak and walnut as easily as pine, and simple 
enough even beginners can use it. 
Men and women everywhere are using this 
one low-cost power-feed machine to start and 
build their own new business... and YOU can 
do the same. Supply lumberyards, carpenters 
and contractors with all their trim. Sell picture 
frame to paint stores, department stores and 
direct to users. All patterns available or de- 
sign your own. 




obligatVn 

rSALESMANW 



and 
Will Call! 



Foley-Belsa' 

6301 Equitable Rd.. Dept. 9141S 
Kaansas City, Mo. 64120 

□ YES. please send me the FREE Booklet that gives me complete 
lacts about your Planer-Molder-Saw-Sander and lull details on 
how I can quality lor a 30-Day Free Tnal right in my own shop. I 
understand there is No Oliligation and that No Salesman will call. 



DO0S Iht FoltfBtlstw Ptfl you BET! RUD WHAT OWNERS SAY: 
Thrs machine pays tor itsell making money out ol scrap boards. It Is a 
very well built machine and I confess it is more than I really expected lor 
the price. It does everything you say it will." 

Stephen Schutti ■ Omgeville, Pennsylvania 



FREE TRIAL 

SEND FOR EXCITING FACTS 
RUSH COUPON TODAY! 





TELEPHONE LISTENING DEVICE 




Record ie>ephone converutions m youf once or 
iwx Connects berwccn tny casMtie or Upa 
recoriMr and you' leiephone ^na Stint >uio- 
maticaliy wften phona If ansMcreo Rtco'ds boti 
icei ot uyiverution Stops recoidfr writn 
phone IS huriQ up 



$19.95 



EACH Ot Ok *>*i 




Super Powerful 
FM TRANSMITTER 

Many tvres mort powcftul tnjo olfic iransmlters 
Tfansmiis up 10 ii rraie to any f U radc Easy to 
Asun^bk M - up to 9V' banefy (not »ci ) 
fv catalog ol Transmtters VoceScrirntXr^ inO 
Dthet specaly lems. anctoss S? DO lo USI Corp 



ill 
lit 

3*2 



Build Your Ouin -HELICOPTER 

SIMPLE, LOW -COST ASSEMILY •Cariies one |»ison-pl>is 
fip-Jet I\?wered*No license nee<Jed 
— fuUf iMus. $I».9S* 




Helicopter 
Experimenter's 

MANOSOOK SI0.9S* 



P.O. Bo> so 
Rideiwood, MD 21 

Crrtftt cord Qfdef line 



Both Boots: Only il9.9S.' 



PVC PIPE FURNITURE 

Profitable Home Business 
Plans, Kits & Supplies 
FREE BROCHURE 

J & L Casual Furniture Co. 
P.O. Box 208 - Dept. P 
Tewksbury, MA 01876 Tel. (508) 851-4514 




LnNDSCnPIN 



I Giowinj demand - good income Im trained Landscape (V7 

I Contiaclors and Garden/Nutseiy personnel Slan your ' " 

I own business pait-oi-lull lime or hobby Home study 

j course piepaies you in 6 monibs Certificate awarded 

I fiee Imkiei nescnties opponmiies No salesman 

I LIFHIME CAREER SCHOOLS Dept. A.37S . 

I 2251 Barry Ave . Los Angeles, CA 90064 

j Name 

I Address 




City. 



.State. 



.Zip. 




UPHOLSTERY VIDEO 

Filmed In our shop We ii show you how to recover 60% o( all the tur- 
niiureever made. 

2 HR. VHS/BETA $49.95 PPD 

Boo*W How To Start An Upholstery Business $10 95 ppd 
Tools supplies and loiiow'UpavaiiaUe 

VISA MC Mail chack or money ordar to: 

1 -80C^€35-3493 OUTSIDE CA Verarto Upholttary 

707-996-10S9 Box 128PM 

hton-Fn 8-5. Sat ^0■^ & Verano. C«. 95433 



















Ml 






. - 


















Ii 









MAGNATRAC, 

Buv F»ctorv-As»«mbled of Kit! 

■ Thouundt uMd (or landscaping, 
excavating, gardening, logging. 

I •CATALOG of UMI S1.00 

I •TECHNICAL MANUAL . $7.00 

■ STRUCK.KIT'Dtpt:P««t9 
V CEDARBURG. Wl 53012 




START YO UR OWN SHOP 

Complete Neon Course, clearly writ- 
ten, witli pliotos and diagrams. Ev- 
erything you need lo know . . . 
wtiere to gel wliolesale materials: 
how lo earn while you learn, etc. 
Ppd. $40. m (US) VISA oliay. Write 
lor details (Canadian S49s<i{. 

Peter Horsley Publications 

1 1 5 Riverbirch Cres. SE. Calgary. Canaila T2C 0B8 




At Last a Ntw Amailnaly SImpla 
GAS TURBINE 

JET ENGINE 

Build from easy to follow pUns. 
Langth 15". Dfa. Si/j", Wt. IS Iba. ^ - ^ 

ru«T: Oaaotin* or Kere. ' 
"ftcraaming O*mon" develop* 20 H.f. Idaal projact f*r 
aarloua-minded hebbyiita, students: scientific and InduatrU 
al arts clataea. Make on 9" metal cutting iatha with mllllnfl 
attachmont. For uae on amall racing boats, m!do*t can, 
etc. Full alae assembly drawing* with critical dimanalMa, 
bill of materials and photos. Price $11.00 No. C.O.D, 

SAVOY SCIENTIFIC santa mohica. «lif'^" 




NEW ITEM • NEW ITEM • NEW ITEM • NEW ITEM • NEW ITEM • NEW 

7 in 1 SCREWDRIVER 

• Heat treated tool steel btts — ^ 
• Built in V." nut driver 
• Bits also til any drill 

^^^^ PERFECT FOR: 

CAQQ • Omcet • Homef • Auto! 
^11*'^ • C«npk»g! • WotlishopI • GHtal 

MQIIFY ^*^\ TOOftXO &£"4DI*» c«d TO 

BACK \\ METRO MAILING 

fitUUlAMTFFl 619 Mi^nlgofrwfy St Buiyn NV 11225 
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Swiss Army Knife 
With Lifetime Guarantee -$19.95 

Sold Elsewhere for $34.^5 



• Hole Punch • Corkscrew 
• Hook Disgorger 

• Nail File 



• Small Cutting Blade 



• Cap Lifter /Screw Driver 



• Can Opener 




* Large Cutting Blade 



Thanks to a special purchase, Lincoln Marketing is 
offering this versatile, eleven blade multi-purpose 
knife for the low price of $19.95. This knife comes 
with a lifetime replacement guarantee, and is avail- 
able only by mail. 

Sportsmen around the country have paid $34.95 for 
this knife. In fact, the identical knife is being adver- 
tised nationally for as much as $44.95. But, while the 
supply lasts, you can take advantage of the special 
low price of only $19.95. 

This high-quality Swiss Army knife has 11 surgical 
steel blades and tools, including a small cutting 
blade, large cutting blade, scissors, fish scaler, cap 
lifter / screwdriver, corkscrew, hook disgorger, hole 
punch, nail file, handsaw and can opener. The handle 
is made from durable, shock-resistant LincMar,"' for 
years of rugged use. This is the perfect knife to use 
around the house; in the shop; for hunting, camping 



and fishing -or just to keep handy for an emergency. 

Lincoln Marketing will not sell these knives in stores. 
They are available only by mail at this special low 
price. Each knife comes with a lifetime replacement 
guarantee: if at any time the knife fails to perform, 
simply return the knife and we will send you a brand 
new one -absolutely free of charge. 

To ensure that you receive your Swiss Army knife at 
the special price of $19.95, order today. Quantities 
are limited, and we have no way of knowing if we can 
purchase more at the same low price. 

To order: Send your name and address plus $19.95 
for each knife you order, plus a $3.00 shipping charge 
(regardless of the number of knives you order). Allow 
6-8 weeks for shipment. Make check payable to 
Lincoln Marketing. Mail to: Lincoln Marketing, 

P.O. Box 150643, T ^rir^lV/Tat^" 

Fort Worth, Texas 76108. 1^11 ILiVlCtl 





THE ALADDIN 
CERAMIC 
SAFETY FURNACE 

5 YR. LIMITED 
WARRANTY 

This little powerhouse provides you with 
5,000 BTU's of heat, while reducing amp 
usage to save you money! 
Safe, efficient and durable, the ceramic ele- 
ments operate at lower than the combustion 
point of most household materials. The 
ceramic elements sense room temperature 
and adjust accordingly 
Six Inches tall and weighing only six lbs., 
this attractive brown cube furnace goes any- 
where you go. 

Home • Office • Workshop • Industrial 
Marine • RV • Farm 



Credit card customers can order by phone or by telefax : 

SEND TO: 

PiereeAiTowco Toil-Free 1 -800-327-0586 

P.O. Box 17343 



Nashville. TN. 37217 



Iblefax 1-615-793-0130 



Send Ceramic Heater(s), 43001 at $99.95 each, plus 

$5.50 each for Insured shipping, handling (TN residents 
add 7.75% sales tax Sorry no C O D. orders) 
r] My check or money order is enclosed (No delays in 
processing orders paid by check) 

PLEASE l^gf"! 
CHECK: DImIbBI I^IV^' 



Acct No 

PLEASE PRINT CLEABLV 

Name 

Address 

City 

Zip- 



Exp.. 



Apt. #. 
. state. 



.Phorw L 



Sign Here . 



FACTORY DIRECT CLOCKS 
AND FURNITURE 
Do-lt-Yourself 
Kits or Assembletd 
and Finished 

e Grandfattier Clocks, 
Mantel and Wall Clocks 

• Cabinets. Chests, Tables, 
Chairs, Desks ..and more' 

• Solid 3/4" Black Walnut. 
Cherry, or Oak 

• Heirloom Quality 

• Solid Brass West German 
Movements and Dials 

• Money Back Guarantee 





EMPERCMi 

CI^K K C <)M1*VNY » 

World's Largest Manufacturer of Grandfather Clock Kits 
DepI 3023. Emperor Industrial Pari< 
Fairhope. Alabama 36532 • Phone 1 -205-928-2316 

I am interested m 

D Do-tt-Vouf9«tl Kits r. Finished Clocits C Finished Fufniture 



Name 
Street 
City 
State . 



_2ip_ 



PORTRAITS (Continued from page 61) 



(for Leitz Camera) was built by Oskar 
Barnack, chief of the German optical 
company's experimental department. 

The Leica Model A made its debut 
in 1923 and revolutionized photogra- 
phy. Its superior optics and mechan- 
ics permitted fine detail on a small 
negative. Its quality, compact size 
and versatile operation found favor 
with working journalists and week- 
end snapshooters alike. 

The next advance in 35mm was the 
single-lens-reflex (SLR) camera, 
with its characteristic protrusion 
above the viewfinder. That protru- 
sion houses a pentaprism of mirrors 
that displays in the viewfinder exact- 
ly what the lens sees — enabling the 
photographer to focus and compose 
through the lens. "Rangefinder" cam- 
eras such as the Leica lacked this fea- 
ture. Although an SLR called the Du- 
flex was manufactured in Hungary 
after World War II, the first practical 
and widely available SLR was the 
Asahiflex of 1952. Its manufacturer, 
Asahi Optical Co., is more widely 
known by the appropriate brand- 
name Pentax. 

Music to the eyes 

Improvements in film and other areas 
kept pace with the 35mm hardware. 
The first flashbulb popped around 
1925, and electronic flash was in the 
works at the Massachusetts Institute 
of Technology by 1940. Portable, arti- 
ficial illumination was a must for on- 
the-go photography, as films at the 
time were still quite slow. 

They were also black-and-white. 
Although color photography was pos- 
sible as early as the 1890s, it wasn't 
commercially feasible or physically 
practical until the advent of Eastman- 
Kodak's Kodachrome transparency 
film, in 1936. Kodacolor print film fol- 
lowed in 1942. 

The innovative Kodachrome was 
the work of two kitchen chemists 
— musicians Leopold Mannes and 
Leopold Godowsky Jr. Legend has it 
the classicists whistled in the dark to 
time the exposure of their slide film. 
It must have been a long aria, as the 
first Kodachrome had an ISO-speed 
equivalent below 10. 

Today, it's available in the ISO-200 
speed, and other slide films achieve 
ISO-1600. Color print films run as fast 
as ISO-3200, and Kodak's remarkable 
T-Max P3200 black-and-white film 
can banish the darkness by register- 
ing images at a hyperfast ISO-25,000. 
Speed of a different sort is available in 
the instant films from Polaroid. 

Instantly developed pictures were 
available from while-you-wait street 
photographers in the late 19th centu- 
ry, but the novelty process was too 
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impractical for general use. It re- 
mained impractical until the 19408, 
when Edwin Land designed a film 
pack with its own jelly-like processing 
chemicals sealed in. His Polaroid cam- 
era, introduced in 1948, delivered 
black-and-white prints in 1-minute 
flat. Color arrived in 1963, and today 
Polaroid offers a wide variety of in- 
stant films, including transparencies. 

The electronic age 

Ironically, as films become sharper 
and faster, the electronics technology 
that helps cameras take better pic- 
tures is ushering in the era of filmless 
photography. This month, 150 years 
after Daguerre's historic announce- 
ment. Canon will begin selling a cam- 
era that records images on a magnetic 
disc instead of film (see "Electronics," 
page 42). 

Electronics has changed the nature 
of photography over the past decade 
or so, usually for the better. Smart 
circuitry created the first point-and- 
shoot SLR, Canon's AE-1, in 1976. 
Focusing, along with everything else, 
was automated by 1979 in the Canon 
AF35M Sure Shot — a compact 35mm 
rangefinder that used infixed light to 
measure subject distance and focus 
the integral lens. 

By 1985, Minolta's Maxxum line of 
SLRs and lenses made focusing simul- 
taneous with pressing the shutter 
release. Still-video cameras such as 
Canon's new RC-250 will use magnet- 
ically sensitive materials instead of 
light-sensitive chemical film to cap- 
ture an image. 

This means no film processing is 
necessary. Instead of projecting 
sUdes, we'll simply display our video 
stills on a color TV. Electronic snap- 
shot prints will be an option in the fu- 
ture — today's video prints are still 
pretty crude by photographic stand- 
ards. In fact, still video has a way to 
go before it can measure up to photos 
in image quality. The equivalent film 
speed of electronic imaging is now 
limited to about ISO-200. Detail- 
bearing picture elements measure 
only in the hundreds of thousands 
— compared to the 2.6 million pixels 
present on a snapshot-size print. 

It's obvious that still-video imaging 
is just in its infancy, and if the history 
of photography is any indication, the 
advancements will come rapidly. 
Meanwhile, conventional photo- 
graphic technology is still in the 
growth stage — with no sign of slow- 
ing down. In the years to come, the 
two technologies will likely coexist, 
and continue amazing us. As George 
Eastman once said, "The man who 
thinks he has done everything he can 
do has merely stopped thinking. " IN 
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I make people into 

LOnERYMILLI 

Note: Millionaife listing is fully documented, certified true and available for inspection. 

Mow I want to make you 
and 99 others 
Millionaires too. 



Using my easy Win System, hundreds 
of people across the U.S. are winning 
their State Lotteries AGAIN AND 
AGAIN AND AGAIN. 

Because you're reading this, 
it's your turn: 



LET ME GIVE YOU THE WINNING 

FOR YOUR STATE LOTTERY 





(JUST SEND IN THE COUPON.) 



THERE HAS NEVER BEEN 
AN OFFER LIKE THIS— 
IT'S YOUR EXTRAORDINARY 
OPPORTUNITY TO WIN THE 
MAJOR JACKPOT PRIZE 
IN YOUR STATE LOTTERY. 

My name is Gall Hcward. you probably have heard ol 
m«. I aclually developed a Lottery Winning Systew. It's 
so easy lor anyone to win with, my System has made 
headline news around ttie country. 

(I've been written up in ttie most important publicatioris in 
the U.S.— The Naw York Tmes. The /\«aJI Street Journal 
and Newsweek — as v^W as Intervievwd on popular TV 
Talk Shows such as ' Good Morning America ") 

ThetactolthemattBris, I have cracked the State Lottery 
Game. 

Because you're reading this, you personally are irwitad 
to crack your State Lottery Game (It s a snap with my 
System.) Here's what I II send you FREE'— so you can 
iMCome an Immediate t-Ottery winrier: 

YOUR STATE LOTTERY WHEEL. YOUR WHEEL IS 
ABLE TO -PICK " THE WINNING NUMBERS— ALL OF 
THEM— FOR YOUR PARTICULAR STATE LOTTERY 
BECAUSE IT INCORPORATES MY SYSTEM 

I know lor sure my System worlts. 

How do I kmw? When I tested my System here's wtiat 
h^nad: I won the State Lottery 72 TIMES WITHIN A 

When I put my System in ttie hands ol certain ott>er 
people, the tollowing took place: 

1 . Mr and Mrs. Richey ol Michigan used my System— 
and IMMEDIATELY won their Michigan Lottery 
THREE TIMES IN 10 DAYS for $1,110,1M.OO. 

2. Kenneth W. Hagins of Calilomia used my System — 
and IMMEDIATCLV iMon Ms CMfomia Lottary 43 
TIMES (taking In om titOfiOOM In ■ linglt Lol- 
Mry twin). 



3. Max and Wonda Hanell ot Indiana used my Sys- 
tem to win bio — and IMMEDIATELY won the Lot- 
tary 19 'HMES (collecting up to $500,000.00 on a 
"good day"). 

4. Manuel Garcete. Leavolle Carter and James Shivtey 
used my System in their kx»l Government Lottehes 
of New Yoty, Washington, D.C . and California re- 
spectively—and IMMEDIATELY won (In order) 
$661,000.00, $604,000.00 and $9,460,000.00. 

5. My Winners Group has in it approximately 100 more 
smart people able to get hokj ol my System — use it — 
and make real Lottery money again and again and 
again Tt>ey ALL won their State Lotteries not just 
once— or twice— but THREE OR MORE TIMES. IN- 
CLUDING THREE KNOWN WINNERS WHO HIT 
THEIR STATE LOTTERIES 60 TO 216 TIMES 
APIECEII 

Now I want to give 1 00 other people a chance to win big 
in the Lottery too. 

That is why I have published this notice And why I will be 
releasing a limiied number ol STATE LOTTERY 
WHEELS without charge, / warn 100 people to become 
Millionaires. You are to tie one ol them. But you must 
respond to this notue writtiout delay 

To get your complimentary STATE LOTTERY WHEEL 
return this free' coupon right away. 

(Why ant I doing this? BecauM I have all tho money I 
noad. Frankly, ttila la my chanc* to bwonw the mott 
lamou* woman In Anwrtca. To b* known— by mil- 
lions— as ttw iwoman wtio iMOt tiM LoMory . . . and 
anabtad others to bMt It too. Sine* I don't naod the 
money, I am giving away my STATE LOTTERY 
WHEEL for fTM.') 



YOUR FREE* COUPON 



STATI LOTTIRV WHIIL 
IS YOURS FMUt 

The lesull of hundreds ol hours ot mathematk:al 
research and computer devek}prT>ent. The pur- 
pose: To enabie you to win your State Lottery 
Immediately upon receipt. 



/ want too people to liecome MMHonalrae: Ttmetoee I wM 
dtxrlbute t tumdent numbtr ol State Lotlmry Whmit eo 
ItMfjmj and Motfiert can wfn four State Loflerlee. . .and 
no more. 



YOU MUST MAIL PII28Z2 
NOW TO: Qall Howard 

521 Fifth Avenue, 17th Floor 
New Mark, NY 10175 

YES. I went 10 win the lonery Pleua send my FREE" STATE 
LOTTERY WHEEL— wrwcft is able to "pick" the winning numbers 
(all ol tt}Bm} for the particular State Lottery Game I ptay. I under- 
stand you will give it 10 me WITHOUT CHARGE" OR OBLIGA- 
TION However, in return I promise to ryoety you as soon as I have 
won my first $100,000 00. 

"Althougii tfw* IS no chvge tor lins loaety-Vfinnr^ System, you 

er* esCeo lo PLEASE El^CLOSE S1 u help cow postage an) 

iWKiling 

Name 



aty. 



stata (or Govt I Lottery I play: 



FRIENDS a FAMILY 

Send a FREE State tjottery Wheel to the foUo^rmg 
(I enclose Si tor each person lor first Class postage and tiandimg.} 



Name- 



Address - 



City. Slale. Zip . 

t^me 

Address 



.Lonery:. 



City. Slale. Zip _ 



. Lottery: . 



I City. Slale. Zip Lottery; ^ 



[ 



FEE -FREE! 



MOTOWN MUSCLE 

(Continued f rum page 57) 
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Need a Credit Card? 

This Federal Bank Wants 
to Help You! 

Call 1-800-242-3600 

Not everybody is fortunate enough to get approved for a credit 
card the first time around. Maybe you've had some past credit 
problems. . .or a bankruptcy. . .or a divorce. . .or you just started 
working and can't show a credit history. 

At Key Federal Savings Bank, we feel that every working person 
deserves to be considered for a credit card. We help you build a 
strong credit card record through our unique program called 
Secured Deposit Account - the largest and oldest plan in the U. S. A. 

NOW you can apply for a VISA or MasterCard because our Secured 
Deposit Account offers easier approval. We truly want to help you 
get a credit card and that's why Key Federal offers the only secured 
program that is FREE OF FEES ... NO ENTRY FEES ... NO 
ANNUAL FEES ... NO STATEMENT FEES! 

Just call the above 800 number at any time and we will rush you 
an application. Decide how much credit you want ($500 to $5000) 
and pledge a deposit for that amount when you complete the 
application. 

That's all there is. CALL NOW FOR YOUR APPLICATION. 

KEY FEDERAL SAVINGS BANK 
Havre de Grace, Maryland 



PM EDITORIAL HOTLINES 



A service exclusively for ler^cierx of Poi vj\,v Mcchn; 

We've Installed special phone numbers (listed below) 
for all our editors. You can use these special Hotlines to 
call and talk to us directly. No secretaries. No Intermedi- 
aries. Just us, answering our own special PM Hotline 
phone and talking to you. Please call only between 3 
p.m. and 5 p.m. Eastern time, on Wednesdays only. No 
collect calls, please. 



Remember, we have a Reader Information Bureau 
that Is operational five days a week during regular busi- 
ness hours. Our Reader Service Bureau number Is (212) 
649-3 127. Call us about anything — what you like In 
POPULAR MECHANICS, what you don't like, article 
suggestions, etc. in fact, we'd like you to call and Just 
say hello. We look forward to hearing from you. 

I I I I I 1 1 ^M^^^^^— i 



HOME « SHOP 

Steven Willton. rdilor 
Jom TruinI 
Tom KIcnck 

(tHjrIrling. home rpmcxjplmg, 

shop design, tools 

fuinilufe m^k^n^ ,*itd desiqh| 

ELECrnONICS/PHOTOCn APHY 

Stephen Sooth fdilm 

SCIENCE/TECHN OI.OG Y/AEROSP ACE 

Tim Cole editor 



AUTOMOTIVE 



TonySwjin editor 

(rie.vtrfrs, ntotorsi)o*Is( 

Mike Allen 

(lririiiicHJ.<t«Jdrsign| 

MortS<hultl 

(c.ire ^nd fh,ii'>te'wn( el 

BOATI NG/OUTDO OnS 

Joe Skorupa. editor 

GENERAL 

Joe Oldham ednof-in-rhiel 
Bill Hartford, mctrugirtg editor 



\2\2\2binil 

12 iJI 265- 7595 

12121265-7503 
r2l21 265- 7518 



pool. You should also avoid letting 
him see the head-up display technol- 
ogy stolen directly from an F-16. The 
glowing, green digital speedometer 
reflects off the windshield, so you'll 
know exactly how much too fast 
you're going when the state police car 
zooms up behind you. 

At nearly 3500 pounds, 205 hp 
doesn't make the Turbo GP much of a 
threat to the street-racer crowd. But 
it's definitely got more suds than the 
normally aspirated car. We always 
felt Grand Prixs needed more tire and 
more horsepower. The McLaren Tur- 
bo has 'em both. — M.A. 

Pontlac Trans Am 
Turbo— the prime mover 

In The Beginning, there was Buick 
Grand National, the quickest, hairi- 
est production car this side of the oil 
crisis. But then B-O-C decided that 
Buick wasn't the performance car 
company at GM. 

However, it seems there were a 
few GN motors left after '88 model- 
year production was finished. And 
Pontiac wanted a fast car for its Indy 
Pace Car program, which just hap- 
pens to come the same year as the 
20th anniversary of the Trans Am. 
Think about it— GN 3.8 V6 turbo 
muscle in a vehicle with nearly 200 
pounds less weight, a lower C.G. and 
much smaller frontal area. 

With the improved front-to-rear 
weight bias and F41 suspension cali- 
bration, the Turbo pulled a solid .86 G 
on the skidpad. And beyond sheer 
adhesion, the Trans Am Turbo is won- 
derfully controllable to drive at the 
limit, something that's traditionally 
difficult for fast, front-heavy cars. 

But the real story is acceleration. 
Without the opportunity for a lengthy 
dragstrip session, 14 flat in the quar- 
ter was the best we could do (!). The 
100-mph trap speeds were also some- 
thing of a disappointment, as the car 
seemed to stop pulling at about 90 or 
so. Here is a car that has definitely 
been geared for E.T. overtop end. 

But in the short run, this one's a 
real kick in the pants. Just put the 
gear selector in drive, hold the brake 
with your left foot, floor the throttle. 
As the tach passes 2000, let off the 
brake. There's no major drama, just 
the Christmas tree getting very small 
in the rearview, very rapidly. 

Unlike the supercars of the pre- 
OPEC era, the TTA is a balanced 
machine, with brakes and handling to 
match its awesome power. The ZRl 
Corvette may be the King of the Hill, 
but the Trans Am Turbo rates as a 
crown prince. — M.A. 
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start your own inoney makin g business ! 



Make up to '26°' an hour- 
even while learuiug ! "si^ 

Get into this booming high-profit business that's 
\ Easy to learn— Easy to do— Easy on You! 

Ho B**'' Ineludad With Your 
Loektmith TraininE 




If 



Be 
Your 
Own 
Boss I 



Never before have money-making opportunities been so 
great for qualified Locksmiths. Now lucrative regular 
lock and key business has multiplied a thousandfold as 
millions seek more protection against zooming crime. 
Ytt there's only one Locksmith for every 17,000 peoplal 

Start Collecting CASH PROFITS Right Away 

You're in "business " ready to earn $10 to $26.00 an hour a 
few days after you begin Foley-Belsaw's shortcut training. 
Take advantage of today's unprecedented opportunities in 
locksmithing for year - round EXTRA INCOME in spare time 
— or fulltime in a high-profit business of your own. Hundreds 
we've trained have done it. So can \OU ! All tools plus profes- 
sional Key Machine given you with course. These plus prac- 
tice materials and equipment plus simple, illustrated lessons, 
plus expert supervision, plus business building guidance will 
enable you the KEEP THE MONEY COMING INI Ideal for re- 
tirement — good jobs, too. 

SEND FOR EXCITING FACTS— No Obligation 

Discover what's in Locksmithing for you — how Foley-Belsaw s Master 
Locl<smith-approved training can give you the skill you can depend on 
to EARN MORE — ENJOY LIFE MORE 




BURQLAR 
ALARM 

•nd ucunrrv 

■ VSTBMB 

training Covers 
all phases ol 
Burglar. Hold-Up 
and Fire Alarm 
servicing and in- 
stallation This 
valuable and 
timely instruction 
includes all special tools and 
supplies ONLY Foley-Belsaw oilers 
such extensive training in this 
rapidly expanding field as a part of 
your Locksmith training 

ADVANCED Locksmithing! 

How to change combinations. In- 
stall and service Sale, Vault and 
Bank Sale-Deposit Box locks. 
You'll find It fascinating and high- 
ly profitable work. 






f LOCKSMITH ! 



Hundreds of Foley-Belsaw trained men 
have succeeded in this fascinating 
and highly profitable field . . . 



"Bifon mrolling I chtektd 
ttbtr nursis and also asked 
f»r advici from several 
Itcksmiths in my area. They 
all said yours was lops 
and has the most 
versatile Key 
Machine. 

"I always 
wanted to be in 
business for myself 
and now I am . . . 
thanks to 
Foley-Belsaw 
Institute. 

David Fairbrolhir — Dave's Locksmith Service 
Milwaukee, Wisconsin 53209 





, ALL SPECIAL TOOLS 

AND EQUIPMENT INCLUDED! 



THIS PRO KEY 

MACHINE IS moiiM to your 

YOURS TO KEEP! <^ r-':r:L"„! 



TUt Pro Key 
Michint CM ilone 
atftf lip to J300 • 

Incomo . . . 
cost you I pen- 
ny ixirt with your trtlnlng. 



Find out all about it! Swid for free Facts TOOAYI 

Just fill in and mail coupon below (or 
send postcard) to receive full information 

and details bv return mail. DO ITTOD.AY! 





RUSH 
COUPON! 



FOLEY-BELSAW INSTITUTE 

6301 Equitable Rd , Depi 1 1566 

Kansas Cii) Mg 'A j 



There is NO OBLIGATION and NO SALESMAN Will Call-ever! 



RUSH COUPON TODAY! 

FOR THIS FACT-FILLED 



"I opened my own business, spare 
time, seven months after I enrolled and 
made a profit or$329 for the first week." 
B. A. Dtberry Littleton. Colorado 



"No more hard, nasty work for me. 
Now I have my own business and with 
hardly any effort I average around $50 
a day. Thanks for my new start in life." 
Sam Walker Prichard, Alabama 



ft 



I 

■ FREE 

I BOOUCT! 
I 
I 



...YOU Can Do It Tool ft 



Tells how you quickly 
tram to be your own boss 
in a prolitable Sparetime 
or Fulltime business ol 
your own PLUS complete 
details on our 30-Day 
NO RISK Trial OHerl 




TOLEVBELSAW INSTITUTE 

6301 Equitable Rd . Dept. 1 1566 
Kansas City, Mo. 641 20 



L YES, please send me the FREE booklet that 
gives full details about starting my own business In 
Locksmithing I understand there is no obligation 
and that no salesman will call. 



Namt- 



AddriU- 



Sand lor your | 
copy todayl 



Clly- 



Slalt_ 



Zip. 



I 
I 
I 
I 
I 



CABLE T V. CONVERTERS 
WHY PAY A HIGH MONTHLY 
FEE? 



All Jerrold, Oak, Hamlin, Zenith, Scientific 
Atlanta, Magnavox and all specialized ca- 
ble equipment available for shipment within 
24 hours. For fast service MC/VISA or 
C.O.D. telephone orders accepted 800- 
648-3030 60 Day Warranty (Quantity Dis- 
counts) 8 A.M. to 5 P.M. Monday through 
Friday Central Time. Self Addressed 
Stamped Envelope (60c postage for FREE 
Catalog). 

Midwest Electronics Inc. 
5143 W. Diversey • Chicago, IL 60639 
No Illinois Orders Accepted 



AMAZIN(; 
SCIENTIFIC AND ELECTRONIC 
DEVICES 

I.A.Sl-R.S. PlIASI RS lor ^hol.k nave. ui.apiinv. hurnini; 
LUKin}:. holdprjptu . tlnuJ wriiin^ and Mvthic U^h\ Ix-dni 
alTlicalion. PLASM..\ TORNADO. l ORC l. I ll.l.l). ION 
WIND. ION MOTORS. I.KillTNINCi Ol-NKRATION. 
Thl .SA COll.S. ANTI (iRAVITY. MAONI TIC IMI'lil SI 
(illNS. INI RASONK S and ULTRASONIC Dl VKT-S 
SIIIX K and STUN (lUN I'ROJKTORS l.ir porvmal prokv 
lion Si:i; IN TOTAL DARKNI SS. LON(i RANCil. VOKT; 
TRANSMITTI RS DIRI ( TIONAI MICROI'IIONI.S IN 
TRUSION DETECTORS for security. PLASMA 
GLOBES and INSECT/RODENT KILLERS. REPEL- 
LORS for the home. SEND SI. 00 for CATALOG OF 
PLANS. KITS AND COMPLETED ITEMS TO 

INFORMATION I'NI.IMITKI) 
BOX 7IA. Dtpt. 91239 
AMIIKR,ST. NH O.W.M 



A S75.00 BLOWER for only S18.50?? 



Sure - We want 1000 r>ew customers to have 
out btg catalog (free w order). This lemfic 
btower puts out 400 ctm lo cool, veniiiale or 
heat Use lo exhaust dirty Of overheated air 
or cool with fresh air Turt34r>e wheel is 5^2" 
t 3l?' driven by 1 15V capacitor motor 
w/overload protection Uses onty 1 5 
amps Has both inlet tiange (9-9 ) & 
outlet (4 K 5'). Mounts easily lo pull or push 
air Thoroughly pretested arxl guar lor 1 yr 
Reg pr>ce IS 7S 00 - slashed 10 1 8 SO tor this 
sale Money back guar 
tt«fn A1131 . .$18.50. . .2for $35.00 

ALLEN MACHINE CO. P.O. Bx 98 
SARASOTA, PL. 34230 DEPTA 
Or. Card Orders - 800-451-8899 
HOTUNE - 813 - 955-1414 




LEAPIM CLOCK REPAIR 



• EARN BIG MONEY. 
WOBK AT HOME . BE YOUB OWN BOSS 
FOR OETAILS SEND 00 TO 



NATIOIMAt. 
CLOCKMAKERS 
IMSTITUTE 



GOVERNMENT 

SEIZED PROPERTY 



njTTLE-KNOWN SECRET REVEALED! 

Automobiles. Fufnuure, Aopfiances, Trucks. 
Boats. Vans Stereos and TVs Thou&ands of othei 
rtemt ••IserfM Mareoffea AaMe/ Buy dirt cheap 
for your own use Off resell at Big Pro'its' 

race iMFommATiom 

\^216) 453-3000 Ext. A9358 




REPlACf nOHLYVVOUlOSEIT! 

^ Aluminum Hindle i Rcplicubli Hl-Tidi 
Plislic Pirts— Mide lo lul i lllttlmel 

24" lof Cars.»19.95 ppd 

36" tor Vans, PUps 4 WD s- •21.95 ppd 
Ctieck Of M O to 55 Camp St., 

Hartwell Mfg. Ca Paxton. MA 01612 U.S. A 



VMrtd i Finetl 
MoitiMlvf 
WliHilileMI 
Scnpir 
Bnith 




OUR MOST SECRET FIGHTER f Continued from pam 69) 



sance airplane like this, you'd want to 
cram fuel in every nook and cranny 
possible. Even so, I'm absolutely 
certain that an air-to-air refueling 
capability was a primary design 
requirement." 

■Technicians at Wright Patterson 
AFB are said to have developed the 
aircraft's reinforced carbon-fiber 
skin. Lear-Siegler supplied the digi- 
tal fly-by-wire controls. Theorists 
point to a special pop-down weapons 
platform for the aircraft's mission- 
specific stores. It's possible the weap- 
ons bay was designed around the 
High-Speed Anti-Radiation Missile 
(HARM), which would permit instal- 
lation of smaller weapons as well. 

One of the biggest misconceptions 
concerning the F-1 17A's physical pro- 
file involves its tail structure. Some il- 
lustrations depict twin inward-canted 
tails, while others dispense with them 
altogether, suggesting that they 
would be supplanted by thrust-vec- 
toring nozzles. 

"As a first-generation type," ven- 
tured Sweetman, "the F-117A would 
definitely have some sort of tail or 
tails. I'm told that the plane definitely 
has two tails, and that at one point or 
another during the prototype phase, 
Lockheed tried mounting them both 
ways — that is, canted inward and 
outward — and settled on the latter." 

Flight characteristics 

The F-117A is not a fighter in the 
strictest sense, a fact which has led 
many reporters astray. It is not de- 
signed to engage in air-to-air combat 
with enemy fighters in the classic 
manner. Rather, the F-117A is a sub- 
sonic medium-altitude air-to-surface 
strike aircraft. The F-117A, there- 
fore, has no requirement for high ma- 
neuverability or air-to-air armament. 
But despite a very benign flight pro- 
file, and a lower priority placed on 
jinking through terrain, certain aero- 
dynamic design tradeoffs have been 
made to obtain the optimum in Stealth 
attributes — both physical and elec- 
tronic. What this means is that the 
F-117A is a relatively unstable 
aircraft, requiring sophisticated 
on-board computers to effect constant 
and e.\ceedingly subtle flight correc- 
tions. 

According to a recent report in 
Time magazine, F-117A pilots com- 
mented that this symbiotic relation- 
ship between human pilot and com- 
puterized copilot doesn't always yield 
the best of both worlds. The comput- 
ers haven't consistently functioned as 
advertised, and as a result, "the plane 
sometimes 'gets away' from the pilot, 
who has to take over manually — and 



earn his wings all over again." In fact, 
because of its rather spooky handling 
characteristics, the aircraft has 
earned the nickname "Wobbly Gob- 
lin" from pilots. 

In spite of these stories, BiU Sweet- 
man cocks an eyebrow and cryptically 
offers, "I've been told that it flies 
better than you might think." Gun- 
ston, too, remarked, "Based on my 
information, anyone who believed the 
Time magazine account would be 
misled. It should be well within the 
compass of any ordinary squadron pi- 
lot to fly it." 

Mission specifics 

Some accounts of the F-117A's mis- 
sion profile involves deployment of 
the aircraft to a forward base on spe- 
cial pallets aboard C-5B Galaxy trans- 
ports. In this scenario, the F-117A's 
wings and tails would either fold up 
like aircraft carrier planes of old, or 
actually be removed. 

The Stealth Strike-Fighter's most 
likely primary targets are high- value 
types which would therefore be well- 
protected: subterranean command 
posts, surface-to-air missile sites, 
hardened aircraft shelters and so on. 
Many pundits have speculated that 
the AGM-65 Maverick family of guid- 
ed air-launched missiles would be the 
obvious weapon of choice, but Sweet- 
man disagrees. "I'd put my money on 
the BLU-109/B warhead mounted on 
the Paveway III laser-guided pene- 
tration bomb." 

Currently in the Air Force inven- 
tory, the BLU-109 is a 2000-pounder 
designed to penetrate 6 ft. of rein- 
forced concrete before detonating. 
"By using unclassified DOD litera- 
ture, one can trace exactly what type 
and how many of a given weapon sys- 
tem are being supplied to any known 
Air Force unit. Strangely, there are 
no records available on the distribu- 
tion of the BLU-109/B. You figure it 
out." 

Smolce and mirrors 

Educated assumptions laced with un- 
assailable facts bring us this advanced 
first look at America's most secret 
fighter. It's likely that new aircraft 
like the ATB and the ATF will sup- 
plant this first-generation effort at 
invisibility from radar. And loitering 
antiradiation missiles like Tacit 
Rainbow — in concert with conven- 
tional aircraft — are no doubt capable 
of achieving the F-117A's results 
against high-value targets. In fact, 
it's just possible that the much-vaunt- 
ed Stealth Fighter, the mystery plane 
of the 20th century, may soon become 
a museum piece. IM 
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I'll bet $1,000 you'll earn $100,000 a 
! month in 90 days 



Everyone who uses my copyrighted program and does not earn $100,000 a 
month in 90 days will receive a $1,000 cashiers check from me for trying. 

I'maselfmade 25 yearold millionaire. In 1984 
I graduated from college with a journalism de- 
gree from Northern Kentucky University. Full 
of ambition I headed west to make my fortune. 
Three years later, in August of 1987, my ship 
came in. I stumbled onto a fmancial opportunity 
that seemed too good to be true. 

With no money invested I earned S4 1,000 dol- 
lars in month number one with my secret 
goldmine discovery. By month number three I 
was well into six digits and now approach a 
million dollars a month just one year later. 

This is all great but I'm just getting started. I 
work about two hours a day, three days a week. 
Every week my checks get bigger and bigger. 

Itcan't fail and will never stop. I have one of the 
largest federal agencies assisting me and they 
will do the same for you. 

Let me tell you a little of what I have been able 
to do the last 12 months. 

I have taken three cruises, two Caribbean and 
one Mexican. I have purchased a million dollar 
estate with all the trimmings. I have bought a 
BMW, convertible Mercedes, and one of the first 
1989 Jaguar XJS convertibles in the United 
States. I must tell you it is one nice ride. 

I've acquired a quite respectable art collection 
including Picasso's, Le Peinte et San Modele 
which was owned by the Shah of Iran, Picassos 
"Bull fight" which I acquired from defunct Phil- 
lipine strong man Ferdinand Marcos and Rcm- 
brandts St. Jerome in Dark Chambers from a 
Dutch museum. I have many other pieces, 
however if you are an art connoisseur you can 
appreciate these pieces significance. I have also 
purchased some quite impressive status symbols 
such as a solid gold Rolex Presidential watch and 
a solid 14Kgold brief case which was number 48 
of SO which the Zero Haliburten company manu- 
factured for it's 50th anniversary. 

The reason I tell you all this is to show with 
documentable possessions my incredible over- 
night wealth. 

Anyone and everyone will be able quickly and 
easily initiate my million dollar program and 
everyone will be making $100,000 a month in 
90 days. 

I'm so confident that I'm willing to make a deal 
with everyone out there willing to accept my 
terms. I will provide you with everything you 



need to get started right away. If you use my 
program for 90 days you will make over $100,000 
a month by the end. If you don't I'll give you 
$1,000. 

Now here's your part, I'll help you make this money 
but if you do earn over $100,000 a month by month 
three, I'll ask for 10% of your profits and then 5% of 
all profits for every month you earn $250,000 after 
that for one year. 

That's my terms. I'll give you a $l,000if it doesn't 
work but you'll share profits as above if it does. It 
will work. I'm betting a $1,000 on it 

I have already made this deal with some other like 
yourself. Here's excerpts from two letters, 

"In month number 3, my profits were $1 17,000 as 
you can see from my check to you for $1 1,700. It 
looks like I'll earn you a fortune over the next year." 

John F. 

"After using your program for ninety days the most 
I earned in any one month was $37,482.00. As per 
your guarantee, you owe me $1,000." 

DanH. 

As you can see, it is possible for someone not to earn 
$100,000 a month in some rare instances. I thought 
it was his own fault in Dan's case, but I paid him 
anyway and honored my obligation. 

Look at my income from one of my many active 
sources the last 3 months 



July $211,000 
August $276,000 
September $256,906 

I will include a bank statement to support this with 
your material. 

To receive everything you need to get started, send 
$18 plus $2 postage and handling to 

Park Place Publications 
9016 Wilshire Blvd., Suite 403 
Beverly Hills, CA 90211 

Note: The ninety day $ 1 ,000 test starts the day you 
initiate the program, not the day I receive the ordei 
or the day you receive your material. Read it at youi 
leisure and start at your convenience. I'll be read 
to assist you because I'm betting $1,000 on you 
success. Let's do it together. 

^ """""" coupon" ~ ~ ■■ ^ 

Park Place Publications 

9016 Wilshire Blvd. 
Beverly Hills. CA 90211 

OK. I agree to your terms. Til be making 
$100,000 a month In 90 days or you tose $1 ,000 
per your advertisement. On that basis here's my 
$18 plus $2 postage and handling. 

Name 

Address 



City. 



.State. 



^ip Code. 



Cop; I .J i,L.u :. tl.Ll i.ll 



CLASSIFIED 

ADVERTISEMENTS 



Sophie Gronowicz, Classified Sales Manager Dorothy Nolan, Classified Service Manager 
Rate: $7.95 per word payable in advance each insertion. Minimum insertion ten words. 
Bold face capitalized words — $1.00 per word additional (First word set in Bold Face at no 
extra charge. Zip Code Free.) Centered Headlines in All Bold-Face Letters — $50.00. 
The next avculable issue to place an advertisement in America's No. 1 Classified Section is MARCH. The closing is JANUARY Sth. 
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10019. 
Please indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers 
who use post office box addresses for their convenience in handling your order. Popular Mechanics 
maintains a register of such mail-order advertisers containing their complete names and street addresses- 
Advertisers using P.O. Box number must furnish complete name and street address for our records. 
To avoid delay in the publication of your ad, please send samples and descriptive materials with your request 
if your ad does not state clearly what is being offered. 



PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM. 
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM. 



PUBLISHER'S MART 
BOOKS & PUBLICATIONS 



"SHARPENERS REPORT' Monthly Newsletter. Valuable 
Tips— Sources— Buy. Sell Used Equipment Free Brochure 
Skog Company, Dept PM1, P.O. 22559. Minneapolis. MN 
55422 



AOAM & EVE DIET PLAN: NATURES WAY. FruilVegeta- 
blea'Beef & Potatoes Fat Adanv'20Lb&'Fat EvaiS Lbs: PAR- 
ADISE FOR TV/0 only $5 0(V$7 00 Air Mail to: GARDEN OF 

EDEN, Box 720, Galveston, Tx 77553 



SCULPTURE FOR COMMON FOLK $12 00 post paid 
Sculpture Garden, Manitowish Waters. Wl 54545 



BECOME YOUR OWN BOSS AND GET RtCHI SEVEN 
BEST HOME BUSINESSES. FREE INFORMATION. 
MACKENZIE PUBLISHING, 728 WESTWOOD AVE., WEST 
END, NJ 07740. 



BOOKS: Improve yourself, develop charisma, become 
richi 100's o( titles. Details free! HOWPAT Enterprises. Dept 
2, 59 Summit Road. Sparta, HI 07871 



START PROFITABLE MAIL ORDER BUSINESS AT HOME. 

Guide to Rich's' Rush $7 to: Douglas Ph D , P.O. 965262, 
Marietta. GA 30066 



ERASE BAD CREDIT Secrets revealed Results guaran- 
teed! Free details: SCCE, 21946 Barbados. Suite 200. Mis- 
sion Viejo. OA 92692 



HOW TO GET PAY RAISES! $5 00, AMERIPUB. Box 310. 
Dept, PM-2. Perry, OH 44081 



HOMEOWNERS save hundreds! Do-it-yourself home re- 
pair guide helps you take control' $1995 Progressive 
Marketing. P.O Box 1246. Westborough. MA 01581 



HOME SECURITY System tips, plans, guidelines Booklet 
$5 95 Durango Enterprises. Dept PM11. PC. Box 5456. 
Mission Hills, OA 91345 



PROTECT YOUR LUGGAGEI Registered Identification 
Saves Loss! Travel with Peace of Mind! Expert s Report tells 
How! Satisfaction Guaranteed' $5 00 Luggage Central USA. 
National Headquarters, 413 McClellan, Liberty. MO 64068 



BACK PAIN? RECENT MEDK^AL BREAKTHROUGH! 

Straight talk about therapy, doctors, diet & drugs. Common 
sense booklet helps you safely end suffering. Send $10.00: 
Backlalk. Box 64. Tesuque. NM 87574 



"FINANCIAL INDEPENDENCE • Why every home should 
have a computer" Booklet $700 Write Wright-Way 
Computer Services, PC. Box 740718, New Orleans, La. 
70114 



POPULAR MECHANK;S "PLANS AND IDEAS" CATALOG 

— Hundreds of ideas on workshop projects, plans for shop 
tools, storage houses, boats, furniture, toys — |ust about 
everything! Send S2.00 to POPULAR MECHANK:S, P.O. 
BOX 1014, RADIO CITY STA, NEW YORK, N Y. 10101- 



CATAIOGS 



STAINLESS Steel Hardware. Catalog $200. Classic 
Chassis, P.O. Box 53PM. Glenview, IL 60025 



BUY KNIVES, CUTLERY ITEMS at Wholesale Save up to 
60% Huge Selection. Satisfaction Guaranteed Fast Service 
FREE Catalog. Smoky Mountain Knife Works, P O Box 
4947SO, Sevierville, IN 37864 
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RARE DEVICES. INFORMATION, PLANS. Energy Secrets. 
Psuedo-Perpetual Motion. UFO Documents. Amazing Pro- 
jects, 3D Puzzles More, Catalog $5.00. P A R Research, 
3404 Hillcrest Rd , Harrisburg, PA 17109 



PORTER S FREE PHOTO/VIDEO CATALOG, Best in the 
Industry 4,000 brand names, unique and unusual items, 
discount prices and Fast service. Free copy write: Porter's 
Camera Store. Box 628, Dept. PM, Cedar Falls, lA 50613 or 
phone: 1-800-553-2001, 



FREE COLOR CATALOG. Delightful family gifts Uncondi- 
tional guarantee. Gifts by Shana Aim6e. 9030 Markville. Box 
741542A. Dallas Texas 75374-1542. 



SAVE 40%+ - 3000 gift items. Giant catalog $3.00 (refund- 
ed). Giorgio Distributing. 92A Robinson Street, Binghamton. 
NY 13901 



BOOMERANGS . . - PRO-RETURN. HI-TECH DESIGNS! 

Incredible Returns Unique Collectible World's Best! FREE 
Catalog BOOMERANGMAN, 1806-1 3rd., Monroe. LA 
71201-4222 



FREE UNIQUE GIFTS CATALOG. Color. Items carefully 
chosen to appeal to all. Turner House, 1260 Laurel Ave. 4PM. 
Los Angeles. CA 90046 



HANDY FAMILY CATALOG Over 200 Items. Free Catalog 
West Company. 6200 S W 10th CI PM1. N Lauderdale, Fla 
33068 



AUTOMOBILES 



SUCK SO FOR LESS. $31 postpaid Ouantity discounts 
DEALERS WANTED. Also Amsoil & Energy Release B&J 
Specialties. Box 7783-PM. San Jose. CA 95150. (1-800-537- 
7932). (In CA (408) 28-SLICK). 



GOVERNMENT SEIZED Vehicles from $100. Fords. Mer- 
cedes Corvettes. Chevys Surplus. Buyers Guide (1) 805- 
687-6000 Ext S-20024 



IS IT true you can buy jeeps for under $200 through the 
U.S. Government? Get the facts today! Call 1-312-742-1 142 
Ext. 7133 



VAPOR Carburetor Triples MPG. Free Information, H&A, 
R2 PV, Bowling Green, MO 63334 



INCREDIBLE BARGAINS! BUY Government Seized Sur- 
plus . BMW s, Mercedes. Porsche's American Luxuries. 
Trucks. Boats. Airplanes. Misc From $100 AMAZING Re- 
corded message REVEALS Details. (602) 721 -2997 Ext. 2401 



BUILD your own car alarm Instructions. Schematics and 
parts list. $6.00. Oslerdal Enterprises. RR*1 Site 7 Box 13 
Dewinton, Alberta. Canada TOL 0X0 



YOU can build the car of the future 3-wheeled, aerody- 
namic, absolutely beautiful! For full information, color pic- 
tures, kit prices, send $7 50 to: Bourne MIg Co , POB 146-M. 
Marquez. Texas 77865 



SELL YOUR CAR FOR MORE THAN ITS WORTH! Dealer 
Secrets, Ads, Much More! Complete Guide: $5 00 or Details 
Free Gasser Brothers, Box 2568. Elkhart. IN 46515 



SEIZED IN GOVERNMENT NARCOTICS RAIDS!! Automo- 
biles . . Vans . . . Boats . . Furniture . . . Thousands other 
items. Buy Dirt Cheap - Resell for Big Profits! Free informa- 
tion: 216-453-3000, Ext A8333 



SAVE! Tune-up your car with Auto-Maintanence video. 
Free details. Inten/ideo, 5425 West Almeria. Phoenix, 
Arizona 85035. 



WARNING! DONT WORK ALONE without SIREN UQHT. 
Lightweight flashlight w built in Siren calls for help. Send 
$10 35 ppd The Chesterlane Co . 46 Lane Road, Chester. 

N H. 03036 



BUY ANY CAR WHOLESALE As seen on National TV Find 
out How to Save $1000 s on Your Cars or Make $10,000 to 
$1 00 000 Yearly from Home! Free Details: Cars. Dept. 1201 . 
Box 6590. Ponland. OR 97228 



COLD START problem - amazing engine heater no exter- 
nal power - uses 1% of battery charge - easily installed - 
specify gas or diesel-$49.95 (2 for $95) plus $3 sti-$2 50 for 
info refundable with order. All Season Equipment. Hwy. 93, 
So, Whitefish, MT 59937 



NARCOTICS SEIZURES cars-trucks-boats-houses avail- 
able everywhere' COMPLETE WITH current listings & gov- 
ernment surplus handbook $9 95 postpaid "ZERO 
TOLERANCE MANUALc" PO Box 28114-PMl, 
Minneapolis. Minnesota 55428 

BUY Government seized & surplus vehicles from $100. 
Fords. Chevys. 4x4 s. etc For Info call (602) 842-1051 ext. 
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HOW TO Read Tires Prevent Major Costs Before 
They Happen Book $3 50. Thoren Enterprises. Box 1501. 
Auburn. Mass 01501-1432 



AUTO SUPPUES & EQUPMENT 



FREE: PREVENT AUTO THEFT information. Sirota. Box 
6565. Fresh Meadows. NY 11365 



PARTS: Army Jeep and truck parts. Spare Parts & 

Equipment Co . P.O Box 751. Lexington. Kentucky 40587- 
0751 



ALTERNATOR/Generator Rebuilding Book. Price: 
Hedelund Engineering. Box 26044. Las Vegas. NV 89126 

TURBOCHARGER SERVICING. Learn Basics Kit $9.95 
Free Information. Engineering Enterprises. Box 36744, 
Detroit. Michigan 48236 

ANTIQUE FORD PARTS, 1909-48: Since 1959. your source 
for quality and quick delivery. Send $4.00 now for your copy 
of our latest catalog. 87 pages of pans and information for 
your early Ford restoration! Specialized Auto Parts, 7130 
Capitol, Houston, Texas 77011. (713) 928-3707. 

ALTERNATOR STARTER repair parts and equipment for 
domestic and many foreign models. Send $2.00 for informa- 
tion M 0 S., 7218 Ketchel, Comstock Park. Ml 49321 



NEW windshield cover easily eliminates scraping snow 
and ice Free (details Ts AUTO, 4600 101st Ave. No., 
Brooklyn Park. MN 55443 

CAR ALARM Easy to Understand Directions Virtually 
Theft Proof Guaranteed Plans $6.00 Jerry Bingham. P.O. 
Box 9882. Riviera Beach, Fl, 33419 



CIGARETTE SMOKERS ONLY: Automate ' car accessory 
will automatically light and dispense your cigarette! Holds 20 
cigarettes. Details: Products Unlimited. P 0 Box 81A. Ba- 
zine, KS 67516 



MOTORCYCLES, MOTORSCOOTERS & 
SUPPLES 



GO KARTS, Minibikes. ATV's Kits. Parts. Engines. Lowest 
Prices Largest Selection 80 Page Catalog $3.00. 
Refundable. Kart Worid, Dept. C, 1488 Mentor Ave., 
Painesville. Ohio 44077 

(Continued on next page) 



MSTORCVCLES, MOTORSCOOTERS & 
SUPPUES 

(Continued from preceding page) 

MIM-SIKE Kit — $49.00 Two, Three and Four wheel ATV s 
plus Engines and Parts. 1988 Wholesale Catalog with 20% to 
eOK OlMOunls — 12.00. Karts ft Kitt. P.O. Box 548. Ckwter. 
Nmv Jersey 076S44S48. 

GO-KARTS factory direct for $39.95 to S239 95 complele 
catalog $1.00. Schmieder. P.O. Box 142. Spnngtown, PA 
18081 

/I/IATION, HANG GLPIMG 

DESIGN-Build Airplanes. Hang Glidart. SlmpllfM pobli- 
catlons brochure $1 00 McCoy MicnA, SuHa 243, Box J, 

Manhattan Beach. OA 90266 

AIRBOATS— Hovercraft, Completed Models. Plans, Kits. 
Propdlera, Engines, Supplies. Catalog $3.00. Sportcraft. 
BoK PM, Maahar, OkMwm 74888 



AIRCRAFT MECHANIC IN 1 YEAR! Unique practical with 
actual aircraft. Classes starting January. March. June, Sep- 
tefflber. DAKOTA AERO TECH, 1601 23rd Ave. N. RM 1 11. 
Fttgo. NO 58102. TOI-ZST-fiSOS 

WIKKSMRCRAPr SUPPLY HomabulWsra Catalog 85X10 
TuMnB, CompoaNaa, HaidwM, 800421-9425. 

BACKPACK HEUCOPTER, photos, drawings, specs, 
SiaOO. RoMn's Rotors, Box 187-PM, Rapid City, Ml 49676 



AJRBOATS, Ultralights, Propellers, Informations $1,00. 
Askey Propeller, 951 SA Old Denton Hwy., Keller, Texas 
76248.(817)431-3160. 



PROPELLERS - for Hovercraft, Ultralights, 
Wind Generators Information $2.00 Aerotac. RL 1 Box 
1025, Quinlan. TX 75474. 214-447-2010 

MOST BWIUBNI. SMOOTHEST RUNNINQ, T0UQHE8T 

PflOPELl-ER AVAILABLE. Space age composite, variable 
pitch, 48" to 70" diameters, currently to lOChp Warp Drive, 
P.O. Box 701. Dept PM. Clear Lake. lA 50428 

SI»VCE*ASTWOIMAinS 

NASA amUsms, toys, gifts, eoilaetlblea. Catalog $2.00. 

RafundaM*. Collector Trends, Box 361, Dayton, Ohio 46409 

HOVERCRAFT 

HOVERCRAFT Plans All Sizes, Catalog $1,00. Universal 
Hovercraft, Box 281, Coidova, Illinois 61242 

AERO.CAR Amazing Hovercraft built easily with ordinary 
tools Lawnmower engine power. Carries one man plus. 
Hovers, flies forward, baclorard. Sideways over land/snow/ 
water. Complete oonatructkm plans and bmetmn. $10.95. 
Aaro-Projects. Box 5118PM. Clinton. New Jersey 06809. 

BARTl£TT Flying Saucer Ultra-Light Hovercraft Featured 
In Documentary Film, "Force Beyond." Powered By Ordi- 
nary Lawn Mower Engine. CompMa Plans $10X10 Send To 
Halt) Barflalt. RO. Box 156M. SHverdaie. WA 98383 

HOVERCRAFT plans. 3 to 160hp Information. $4(r8lund- 
aWe). Sevtec, Box 846. Monroe, WA 98272 

HOVERCRAFT PLANS & PUBUCATK)NS Catalog. $1 00 
Lansing Aero-Marine. Box 27655. Lansing. Michigan 46909 



CB^i, RADIO •HAiW 



POUCE-PRE SCANNERS, CB'a. HAM. MARINE 2WAY. 

Antennas. HPR. Box 19224PM. Denver, CO 80219 

CB MOOIFICATIONSI Frequencies, sliders. FM. amplifiers, 
iMXika. kUa, repaint high-parfonnanoa a ccesio ries. Catalog 
$2. C8CI, Box 31S00M. Phoenix. AZ 86046 

SECRET CB manuals, modifications, accessories. Cata- 
log $2. Selman Enterprises. POB 8189. Corpus Christi, TX 
7B46M189. (512)853-2935 

ELECTRONKS 

BUGGED? WIRETAPPED? Find out fast! Countemiea- 
auraa squlpmant catalog $1. Capri Elactronlos, Box 588P, 
Bayfield, 00 81122 

HARD-TOflND ELECTRONICS for private investigators 
and security professionals' Send 4 stamps for catalog Now! 
Hunterex, Box 793. Clemmons. NC 27012 

PROTECT YOURSELFI Scrambler phones, transmitter 
datadoia, mocutln ia aacurlty praductsy and much morel 
Crtalog ism (ralundaUa). onnBaflKD WHOUaAUE 
PMOUCTS, Box 1275-PM, Radonde Beach, CA 90278 

MMATURC Electronica liiw Jamas Bond. Catalog $2.00. 
FkP Enteipitsaa. POe 51272, Palo AMo. Cam. 94303 



SECURITY electronics for professionals never before 
offered publicly, exclusive marketing for alarm devices, 
environmental condition systems, energy controls, tele- 
pt)one recording devices catalog S2 00 ADVAN, 15336 
Bexley Place, Charlotte. N C. 28212 

acemONB KMsI voice Olagulsaml FM Bugs! Tale- 
phone TransmRterst Phone SnoeiNl Moral CMIlog $1.00: 

XANDI Electronic<;. Box 25647. Dept 2811. Tampa, AZ8S28S- 

5647 

ELECmONRWBAIHeRBI8mUMBffSIHuaMi^.Tam- 
peratura, B a to m atri c Pnamm. Waalharchacfc kiabumanls. 
Box 353. Maiyavlllft Michigan 4804a 

COMPLTTEnS & SOFTWARE 

FANTASTIC BARGAINS in Software for IBM COMPATI- 
BLES, APPLE, COMMODORE. Send $2 00 (Refunded With 
Order) tor sample disk and Catalog, Specify Computer. 
Computer Companion. 46632 Fig. Room 105, Lancaster. CA 



IBM Software 50c^ Huge Catalog $1. NutaK, BOX 370, 

Woodacre, CA 94973-0370 

P VOU can read this ad you can program a cofflputer. 

aand $49.00 + $5 95 shipping to: Eng Lan: 481 W. Willow 

#108E. Long Beach CA 90806-Visa MC. Check. MO 

OOMPUm Queations Answered, Sand $2in par Quaa- 

tlon, PO. Box 752305, Memphis. Tti 38175-2306 

100,000 Almost-Free Software Programs. Details, Tips, 
Tricks, $6, Order "Insklers Report On Shareware". Promo 
Prase, 21205 VMndsong, Walnut OA. 91789. 

SWUIE-TV 

FREE CATALOe-Systema. Upgrwias. SAVE $SM Hous- 
ton, Unidan Chaparral. Etc. SKWISKM, 2017 CoNegaway, 
Fergus Falls. MN 56537. 218-739-5231 

STEREO. CASSETTE TAPES. ETC. 

THOUSANDS OF OLOIESI Hard-to-find 45 rpm hit records 
from the last 40 yaara including pop, country, rack and soul. 
Send $2.00 for catalog to; American Pie, P.O. Box 66455, 

Dept. PM. Los Angeles. CA 90066 

SOUND ADVICE - "An Audio Guide To Your Car s Perfor- 
maiKe". This unique auto diagnostic tape contains 20 
common problem noises your car can make. Play it in your 
car's cassette deck for on-the-spot comparisons or in the 
quiet of your home to sharpen your listening skills. Listen To 
What Your Engine Is Saying! (#V-1010-$7.9S) Send check 
to Popular Mechanics. Box 1014. Radk) City Station. New 
York. NY 10101 

TV, VDEOS & VDEO EQUPMENT 
NOTICE: USE OF CERTAH ITEMS M THIS 
CLASSnCATION REQURBS STATION 

AUTHORIZATION. 

CABLE TV CONVERTERS. Scientific Atlanta, Jerrold. Oak, 
Zen ith, Hamlin. Many olhan. "MEir VDH) HOPPER 'The 
Copy Killer". Visa, UK ft Amax. 1-80O428-7623. BftB Inc., 
10517 Upton Circle. Bloomington, MN 55431 

CABLE TV Converters, Filters for beeping any channel. 1- 
3134794368. 

CABLE TV DESCRAMBLERS, converters, filters, and 
more. FREE 14 page catalog. TW Cable, 12062 S.W. 117 
Court Suite 126, Miami, FL 33186. 800-442-9333 

MAKE Money With Your Video Camera! Free details. 

Controllrack Dept PM-1, Box 647, Hays, KS 67601 

"SCRAMBLE FACTS" Call 718-343-0130 to hear a 3 
minuto weakly program on tha lataat davelopmants in the 

satellHe Industry. 

GIANT SCREEN TV PROJECTOR KIT "$19.95", two kits 
"$30,00" - 7 FOOT PICTURE, Easy Assembly, and Money- 
back Quaiantee. (Deals la Inquliy Waicoma). CDS 
ENTERPRBE8, 3900 Montdalr Road, P.O. Box 130723, 

Birmingham, AL 35213 

CABLE TV CONVERTERS • FREE CATALOG - ARIZONA 
VBGOb 3661 N. Campbell, #3104(, Tucaon. Arizona. 867ia 
(602)323-3330. 

CAMPERS & TRAILERS— KITS. PLANS 

172 TRAILER PLANS Motorcycle, Utility. Car. Constnic- 
lion-Strong Streamlined, good looking, easily built. Catalog 
$4.00 (Refundable) Tag-Along, Box 15107, Salem, OR 97309 

BUILD YOUR OWN - Travel Trailer - Fifth Wheeler - 
Motorhome - Camper - PkAup Cover - Plans - Patterns - Kits - 
Catalog $1. 6lan4- 9152 Rosacrans, Box 1804mv, 
CA 90706. 



boats;, OUTBQARDS, TRA1,ERS, A 
WIS 

BOAT KITS - PLANS - PATTERNS - Plywood -Wood/Epoxy 
- Fiberglass - Steel - Aluminumn - WORLD'S LARGEST 
COMPLETE UNE - 8770' Sailboats - Powerboats - Cruisers- 
Sporttioats - Houseboats - Hydroplanes - Tunnelhulls - 
Runatxiut - Duckboats - Canoes - Kayaks - Dories - Dinghies - 
Multihulls - SEND FOR CATALOG $3,00 (Airmail $5.00) 
includes Supplies Catalog (Epoxies Fiberglass-Flotation 
Foam)-BOOK "Amateur Boatbuilding", $6.00 - 
CLAWkCWAFT. ISP Aqualane, Tonawanda, NY 14150 

BOAT PLANS • PATreRNB - WIS • For Horn* Buildars. 
Hundreds of Proven daaigns - T/56' - Hydroplanes - Canoes - 

Kayaks - Rowboats - Duckboats - Dories - Bassboats - 
Sailboats ■ Houseboats - Sportfishers - Quick simple 
Stitchenglue. Tremendous savings! 160-page OESKiN 
BOOK $4.00 ainnail ($3.00 akw). Indudas Free "BoaAnilht- 
ing Supplies" catalog. Book: "Boatbuilding WHh Plywnod" 
$1946 ppd. QLBH, 9162 Roaecrana, Box l804ff>MSA. 
BelMoiivar, CA 90708. 

"BOAT BUYERS BEWAMT* Boal husltois are waiting to 
take you. Nine page report alarta.Coukiaava you big money. 
$5.00 per copy. The Andimr4tanri Co.. 8311 80lh N.W. #11. 
Oak Harbor, Washington 98277. Visa and' Mastareaid 

welcome. 



EVMRUOeS - NBW 1987 Bargains - Top Brand* ... an 
sizes , $2.00 handHng ... Scott MoCulloch parte ... 
Electra Marina, 610 Merrick Road. Lyndfook. New Yoric 

11563 

CAJNPIMG EQUPMENT & TENTS 



lultipurpose knife SSM. Churchill WKIian, 
421 Canter Street Laiaiatoa New York 14092. 

ATHLETIC EQUIPMENT AND BODY 
BUILDING COURSES 

BIGGER, More Powerful Muscles - faster!! Free Bootdell 

Universal. Box 6694A, Detroit, Michigan 48240 



KUNG-FU Free Lessons Send $1.00 for Postage. 
Box 1755, Dept. PMSOA, Honolulu. Hawaii 96806 



MUSClfS Awesome Bulk-Strenglh Fasti Free Details. 

Triad, Box 1234R. Raleigh, NC 27605 

SAVE on Bodybuilding Supplements! Free Catalog! 
Vitamina. Box 2073-D. Reading. PA 19608 

MUSCLES and Large MuacularOaiwIopmafrt NOW rasuNs. 

Book Guaranteed send $8JK. French PubRcalionB, Box 

26294, Charlotte NC 28221, 

FKHMG, TACKLE. LURES 



Sinker Mold Catalog over 100 molds 25 
Carman's. Box 220PM, W(!«' Nfwton pa 15069 

GUIMS. DECOYS. HUNHNG 



BEEMAN SUPER POWER ADULT AIRG»JNS. Fine Fire- 
aima. Magnum Slkigahat Quaran t aed beat prioaa tor vary 

finest. Unexcelled pewer yes, but more Importantly: un- 
equalled accuracy, trigger action, durability, ownersfilp 
pride, largest U S, sales, $1 Lifetime Repair Policy Mention 
code PMC for Free Airgun Guide/Firearm lnformatk>n. Add 
$1 for fast mail. Beeman, 3440-PMC Ainmy. Sante Roaa. CA 
94503, (707)576-7900 (24 hours). 



BUY VWOLESALE1 184 PAGE ILLUSTRATED CATALOG 
OF REPAIR PARTS FOR POWER AND NON-POWER OUT- 
DOOR EQUIPMENT. Parte tor Small Engkiaa. Uwn and 
Garden Equipment. Chainaaws, Naita, MinfeHtea, Mora. 
Includes Service Manuals. Specialty Toda, Accsaseriea. 
Send $4,00. Sav-On-Parts, P.O. Box 45231. OapL P. 
Somervllle, MA 02145 



TOOLS FOR SALE 



POWER Tools At Discount Prices, Maklta. Bosch, Freud. 

Free Catalog Beaver Tool & Supply, P O Box 8047. Green 
Bay. Wl 54308 

MECHANIC MAflTERI12Toois4n«ne$14.96SMistaotton 
Ouaiantaadi Geaihart Company, Box 35591 Dept PM, 

Fayetteville, NC 28303 

PERMANENT MATCH Strike it on side of lighter, instantly 
a light! Uaa lika a match. Only $2.48. TEXAS W0R14 PX>. 
Box 610. Sharnwn, TV. 75091-0610. 

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar- 
anteed. Catalog $1 .00 (Refundable). CametoL Dept. 44, Box 
65, Bristol, Wiaconsln 53104 
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UPH0tSTHlYSEVHNGMAO«« 

UPHOLSTERY Sewrng Machines with Walking Feet. Com- 
plete taady to use-only $570 00 Thompson Model PW201- 
AVMLMLE FROM YOUR LOCAL DEALER, Mr Old«r direct 
(MMtar Cinrge-Visa). Dalho Mfg. Inc.. P.O. Box 12110. 
Lubbock. Texas 794S2-Ptione: (806) 744-6774 

MACHMERY. TOOLS & SUPPUES 



4- METAL Cutting Lathe $109.£ 
Industry. OA 91746 



Taig, 15048 Proctor. 



SMALL FOUNDRY Furnaces. Supplies. Free literature. 
Pyramid Ptaduda, 3736 South Tlh AvMMW, Phoenbi, Arinna 

85041 

LATHES. Mills Tools. New catalog $1.00. Blue Ridge, im 

536V, Hurricane. WV 25526. 304-562-3538. 

LATHES - INDUSTRIAUHOBBY FROM $325.00, METALS, 
SUPPLIES. LARGE CATALOG t2M. CAMPBELL TOOLS 
SM VRML 2WM SIUM RDl, 



CIKL, Aluminum, Brass— SheaL Bar. Shop SuppMaa. 
Write: CEI. RR1. Box 163. Camefon. IL 61423. 



BANDSAW Mill. Build $1500.00, Literature $3.00, Plans 
$25.00. Sado Constructors, 79 Fortws St., East Hartford, CT 
06108 

BANDSAW BLADES. Any Size. Free literature King Saw. 
6541 Tidewater Drive, Norfolk, Virginia 23509 

LUMBERJACK chain saw sawmills- power-teed Brown 
Engineenng, Box 40, West Point, CA 95255 

SPELL REUEFI "Anti-fatigue Mats " high-tech 2' x 4' RO, 
BU QN, OR. BK, OSHA, USDA approved. $42 50, OK. Or M.a 
Nuvida Mats, 9921 Carmel Mt. Rd. 125, San Diego. CASei29 

8H0PMASTER POWER TOOLS, Parts aMHabla. 1851 
94th Lane N.E.. Minneapolis, MN 55434 

ATLAS Lathe Parts Accessorias. I Cn ilAH,«3W HWeOth 

Street. Tamarac. FL 33321 

LATHE OWNERS, Quick Change Tool Post. Starting at 
$59 00 Plans $15 00 KRF, Box 7B3A, St Joseph, Ml 49085. 
616-429-7050 

BIG DISCOUNTS POWER TOOLS Milwaukee. Porter Ca- 
ble, Maklta. FREE CATALOG! 1-«)»a(3-3SI0AmTeol. 117 

Benedict, Dept PM1, Waterbury, Ct. 06722-1940 

ENERGY SWING 

FREE ENERGYI Fuel-less Motors and Generatocsl Amaz- 
ing Principles and Details H&A. R2EP. Bowling Green, MO 



SELF POWERED MAGNET MOTOR. Patented, not on the 

market. S15 00 for plans and drawings to: Classified 
Marketing. P,0 Box 34088, Barllell. TN 38184 

SOLAR ELECTRIC SYSTEMSl Panels. EquipmenL Booka. 
Free CatalogI SUN POWER - TEXASk POB 2788, FlBapoct 
Taxas 77541. (409) 233O50 

tOUHi HyonOBUCIMCt 

CATALoa taoa um. s&oo 

'.CA 



iomi0n. WESCO. Box gas. 



aalaeilonlCaia- 

Box 2773. 



SURPLUS SOLAR CBJLS, panels. Huge 

log $2— Refundable. Applied PhokwoNa 

Staunton, VA 24401 

CATASTROPHC WORLD DEPRESSION DUE 1969- 
1990— lasts seven years— economist says. Don't go cold and 
hungry. Heat your home — water — even cook your food — 
with our patented, easily constnicted. inexpensive solar 
collectors. Build for yourself/neighbors. Detailed plana, in- 
structions, only $9 95. Time s short— order nowl Soia^an, 
P.O. Box 88-PM, Ocotillo, California 92259. 

HOME CRAFTSMAN 

WOODWORKERS, Hobbyists, 1989 catalog containing 
Chair Cane, Wooden Wheels, Lamp. Parts, Tools. Finishing 
Materials. Hardware, Plans, etc. Send $1.00 to: Barap 
Specialties, PM189, 835 Bellows, Frankfort, Ml 49635 

OVER ^0O0 WOODCRAFT PATTERNS! Catalog of fun. 
profitable designs Plus Sample Pattern $2 00 Accents 
(BP-19), Box 7387, Gonic, NH 03867 

MAKE WOODEN TOYS, whirligigs, doll houses, ctocks, 
music boxes, weather instruments, crafts, furniture with our 
plans, parts, kits, books, suppliss- Catalog $1,00- (614) 484- 
4363 - Cherry Tree Toys, BalmonL Ohto 43718-0369. 

WOOOCRAFTPATTBmS,WindmMs, Wishing WeUs, Binj 
Houses. Feeders, Flying Dudc, Phaaiant, Outdoor PlanMn, 
Catalog $100 CraftaiS, 11840 Ua 27 Noflll, 0«Wm, 

Michigan 48820 

FAVORITE WOOD TOYS, Patterns. Parts, Wheels. Catalog 
$1.00 Toys and Joys, Box 628M, Lynden, Wash. 98264 
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PVC PVE mmfUHE Plana, KHt And SuppHsa. Free 

Brochure. Casual, Box 208. Tawksbury. MA 01876 

100 Full Size Woodcraft Patterns. Windmills. Bird Houses, 
Toys, Etc t*M CMalog alona iSO. Hi««a PMama, ec 
Winow street WObum, MA 01801 

$1000 trom sheet of plywood InsliuGHonsSSM. Rinaliart. 

Box 1093. Mauldin, SC 29662 

BUILD YOUR OWN WATERBEO AND SAVE. Mattresses, 
Heaters, Massage Systems. Hardware. Packages, Morel! 
Send $2.00 for catalog and Free plan book. Woodins' 
Waterbed Connectton, 45 Industrial Pk. Rd, Albany, NY 
12206 

SAUNAS Complete Consumers Guide To Plan/Build Your 
Own. Discount Price List On Heaters. Accessories To Outfit 
It. 100 Pages $10.00 Refundable. P C. Box 1235, Howell, Ml 
48844 

FULL-SIZE PROFESSIONAL PLANS Catak)g $2.00. Over 
200 pfoiesslonally designed plana tor buHdlns tomHure. 
Furniture Designs. Inc , CP89 1817 Om dalaA w a,, QIanvlew. 

IL 60025 

BREAK-DOWN PLYWOOD SANNOMIS-Slurdy, unique 
design. Datailad plans $tJ». HoUy Shop Dssigm. Box 

4167. Grand Junction. CO 81S02 

FREE! Screw Identification Poster. WrHe:8hOCkay'a,a841 
Longford. Dayton, OH 45424-2940 



Made tSjDOO one 
taclmkiues. 
PM901. 12355 



pRonrABLE "couinRV omnr 

weekend 120 full size pattents, 
only $7 00 (refundable). Hartville 
Mari<eL Hartville. OH 44632 



UNIQUE new toys and craRs caiakig. $1.00. RD 
Enterprises. Dept PMS, P.O. Box 1933, Mount Vernon. WA 
9B273 

CIUFT8MAN WORK CBITEII:Aportable tool center, two 
cabinets and deluxe assembly bench, allows you to keep all 
your tools ck>se at tiand. A grid top makes clamping easier; 
covers with a sheet of plywood for other tasks Swivel 
casters with brakes: drawers that open on either side and 
your ehoioa el anMi gkiaa yoH • parMnallMd tuork oanter. 
Plans and malsrtats Hat (PC-1780 tUBt. WIHk Popular 
Machanka, P.O. Bok 1014, Radio CHy SWIon. Now York, 
NY 10101 



LAIHS Art, naw MiiiqiNa on amd 
pfo^aala twlng linhaotid ft ptj/wooA 
order SftSS + $IS0 SUi BaMMina 
BeckwHh #88. Sanla Paula. CA tSOeo 



Book. 9 

Of inon^f 





OUR $500. HLO 


HOME Sloiy, plana, color 


prints; $5. satisfactkm guaian 


Used. SIto. Route 1, Box 35, 


Bunion. KS 67020. 





FOR THE HOME 



MAKE $1»$50,000 PARTTIME trom Home! Interior Deco- 
rating is Fun & Profitable. As Seen On National TV Cash In Or 
Save SIOOO's on Your own Home! Free Details: Decorating 
CaraeiS. DepL 1201, Box 6590, Portland. OR 97228 

FIBOBUE W>OOD VENEER 

FLEXIBLE paper-backed & self-stick wood veneeis - nine 
speclea 82Anlonnation - Oatamood. 618 South Rodiastar 
Road. Clawaon. Ml 48017. 3134854003 

HOME BUILDING & REMOOEUNG 

SAVE THOUSANDS!!! How To Save Money When You 
Build Your House. Author saved over 45%. $7.95, Triangle 
Publishfctg, P.a Box 163^1. Rosa Hi8. KS 87133. 



LEARN HOW TO FIBERGLASS. Easy Techniques tor 
Rapaht, Ce n atw c Hon, Boats, Mat, Hons. Order Direct 
Save SON. Sand SSUS torllO MhL Vidao* LM. Progress 
Educatkmal VMaoa Ltd.. 10 Pragiaaa Ana.. Nashua. NH 
0308a(803)r " 



CASTOUTE UquM Plastka. Ciyatal dear, ootors. For 
casting, embaddtng, coaling, flbarglaaakig, repairing and 
raprodiiGkig with our MoM Makhig SuppMaa. Catalog $2.00. 
CASTOUII, DapL aOAffW, Box 381. Woodstock, n. 80088. 



ooir 



ELECTROPlATMa Oo m p l ala 

Metallics/NonmetaMea. $11.86. 
Bay, FL 329060086 



Elactraplate 
Free. Troptx. Palm 



■MTAIi. VOUn OMM M QRCNIND MMMMQ WOL tor 

as k>w ss $1,885.00. Cheswick Pools, Rt. #28, Cheswick. PA 
15024, 412-274-6400 

4.321 Cataloga Listed. Sourcee tor AnythlngI mm. 
Dhaetoiy. Box 9e482N, AUanla, aaeigia 30814 

CALL THE ROOTERHANTMi^ not: This easibiltaleo-' 

tric-powered drain rodder costs less than a service call. 

Plans $7.95 PAKTCO. Box 452. Wichita KS 67201 

NEW. . .repair your own TV, easy. . . write: Research, Box 
536PM, Colville, WA 99114 

CAR OErAIUNaStap-by«spin(truclionalbooklaL Sand 
S8.86 to: fJO. Beit 618883, PWiy*uiV. OH 48661. 

PLUMBING REPAIR SECRETS. Save Time Monay, Md 

Aggravation. Send stamped envelope and tZilO tO: Mph, 
2133 Delia Lane, Anaheim, CA 92802 

PROJECTION TV . . Convert your TV to projael 7 fOot 
picture . . Easy' Results comparable to $2,500 projectors 
. . . PLANS AND B LENS 524,95 - , , Professional Systems 
available . . illustrated Catalog Free . . . MACROCOMA, 
ISBE Mein suaai. washlngtan Croaaktg, PMMMylMnia 
16977 ... CrsdMcard OnJers S4HnS. (SIS) 7384870. 

ARTS, CRAFTS, SUPPuis 



CATALOGS SSjOOl CORAN«IOLES SnUSinES. 800 E. 

SECOND, BOSTON, MA 02127, 

■'GETTING Started in Stained Glass." $1.00. Whittemore, 
Box 2065T, Hanover, Mass 02339 

COMPLETE CLOCK KITS FROM $5,901 Music movements 
$1 .951 ComponaMi^ plana, epoxy. prints - over 800 ctock- 
making ttamal Wholasale catalog $3.00 (credited). Steebar, 
P.O. Box 463P. Andover. NJ 07621-0463 

CARTOOfJNG, COMMERCIAL ARTS, 
SiGN FyVBSfTING 

CMIfOONtorFunandMoneyMiFnaBooklainiCartoomi 
Box 40814A, OalfOlt. Michigan 48240 

FREE Lessons/Books Sign Painting, 
Nutwood. 3940C W Pine St Louis, MO 63108 

LEARN Sign Painting, Pin Striping. Free Catakig. 
Kaufmann Company, Centertown, Missouri 65023 

MODBS, MODELS SUPPUES 
RAOIOOONTROL Aiiplanas. Boats. Hsikioplafs. Suppllaa. 

Boit»lflP,eclac«RALa8IM« 

FIRING Carn.^n Mndpl plans Catalog S? On Green - 

PtvlUi. BG'X 8-i: :,-,i:ir-,,r ':' I J.'l, • ...I; 

FLY Models U-Controii Catalog Fiaat Stangsl Entaiprlaaa. 

Box 338(PM). Waukesha. tWI 53187-0338. 

MAGK TRICKS, XMCES, 
VENTR^OOUBM 

FREE CATALOG: VentrikX|uism, Msgic, Clowning, Pup- 
petry, BalkxNikigl SuppHas, bwtniotkin. Entaitain S u cc o w 
fully, ProfHaMyt Mahar. Box 4a»PM, LItHalon. Cotondo 

80160. 

PREEI tWOtW's Leading Novelty Catak>g. 1800 Jokaa. 

Tricks. Science. Sports, Hobbies, Johnson-Smith, F-01. 
Bradenton, Fla 34203-3796 

VENTRILOQUISM Video Featuraa Ram FHms. Ouniniy 

BulkJing Instructions Included. $49.95. Box 54. r ~ ~ 
Station. Brooklyn. NY 11230. 



AOOuecnoNS 



NUI 8 Historical Military CoRaellblaa. 

HMA. Box 1806PS. Lafayette, CA 94549. 

MILITARY Medals Catalogue $1.00. Subscription Yearly 
$8 00 Vernon. Box 1387PM, N. Baldwin, NY 11510. 

MAKE THIS YOUR YEAR FOR MODEL RAILROADBiO . . . 

With Atlas! Ona atop atapphig tar booka and M Ma 
accessories youl naad. m aaqr to aniMi on or improat 
your N. HO and 0 Scale iayouti For a ina eaWog, aand • 
SASE (50*) to AUasTool Col . 378 Fkmnea Am.. Hlrida. NJ. 

07206 



HAGS 



FLAOS - U.S.. Stale. Conisdarate. Foreign. Histoite. Cus- 
tom. Catakig $1. Broward Rag. P.O. Box 8589 - PM. 
Ashevllle. N.a 28814 



CUSTOM EMBROIDERED I 

Free Catalog/Quotes Rush ! 
10014. (212) 929-2293 



i.StMM,81PJan*^N.Y£. 

Copyrighted material 



ANTIQUESr RBXi; MDIAN GOODS A 



I LM to Soiioiw Collaelon. aOMO kidhn ArtHMl*, 
Pott, Spam. AxM, SIM*. Baadw e ifc. Caddo Trading. Box 

an Murfreesboro. AR 71958 

BCUTAWy IIMSIGMA,ETC. 

ULKMUTARYMSnNIA Urge Catalog. $2.00. Saunders. 
BOK 3133PM, Naples, FL 33939-3133 

S1AMP COLLECnNG 

■0 VEMS OM fifteen different United Stales, over fifty 
yaan oht^Sc wWi appravah. Jaxon, Box C11-P. Naw 
Roehalle, New York 10804 

FREE Gift With First Purchase. U.S. Approvals And Want 
List Service. 20e for Handling. The Stamp Boutique. P.O. 
Box 456, Madison. N J. 07940 



El Big Catalog - New edition listing thousands of 
bwgiliw on Worldwide stamps, packets, albums, and acces- 
aoriea. Free when requesting stamps on approval. Buy what 
you like. Return balance. Jamestown Stamp Company. Dept. 
E19PI^. Jamestown. NY 14701. 



WorldwMa Packet Penny Approvals. Fi«ahlk;h, 
Box 177DA. PIna Rivw, Vlfla. 5*966. 



rOM U.S. batwMn Uai Md laW-SI xn. Ed 
Rouah, 423 Shepard, Manslirid. Ohio 44807. 



OLD U.S. stamps on approval. 
Philadelphia. PA 19111 



Shennan, Box 1S355E, 



FREEI Surprise Collection with a ppnwil a . GouM, Box 
750128, Pelaluma, CA 94975 

ONEI Two! Three! Cent Stamp Approvals, Regardless 
CaMoo. Kle«Hr. 4164 sand 8t. San Dtago. CA 92105 

BARGAIN 100 WorhMde Stamps 2Sc. Quality Approvals. 
R. Parker, Box 143. West Brookfield. IvIA 01585 

FREE 50 Canadian stamps with approval request. Briner's, 
P.O. Box 531. San Mateo. California 94401 

WORLD Wide Stamps mounted in books on approval 2e 
and up TRUST STAMP COMPANY. P.O. Box 100-P, 
Jamaica. N.Y. 11435 

"INVERTED ERROR" + 100 Different United Slates. 50« 
with approvals Luray. P.O. Box 7088. Silver Spring. MD 
20907 

APPROVALS. British Commonwealth, Europe in oom- 
pW»a«l».Bod».Box14W.WIIiwiJate,OntliiaN6S8 

FREE 100 Dif'fmni !l S ann'nv.al'! Rradlov Box 425P. 



■ 25 "U.S. ' Stamps Plus FtM Caialogua With Over 
2,000.000 Stamps. No Approvals. Jallariea. 3480 Mkldlebeit. 
WM Bloomflald. Ml 48033 

IjOia WORLDMM POStMt STAMPS ONLY SSiWI All 
DHiaianti AH Qanukwi Vaii»paeiied collection to introduce 
you to our apadal oflars, oollaMr's catalog, and approval 
satvioa. Other exciting atompa biciuded. Buy any or none, 
return balance. Wilton Stamp Co., DapL PMBA, Box 850, 
Wilton, NH 03086 

U.S. 6 Commemorative plate blocks, or 30 commemora- 
tives. or 200 different used commemoratives $1 .00! Approv- 
als. Gordon Davison. Box 58M. Nokomis. FL 34274 

FREE— $2.00 Collection. Request approvals. Gains, 716-S 

FREE \)A Mint plotofU aat ocmplato. Mint appravala 
included. HMdsbrand. Box 4887. Santa Clara. Calltomla 

95054 

CANADA: 25 Commemoratives 25e, Canada Approvals. 
Htrley Boardman, Uttle Valley. Naw York 14756 

1880 Stampa 12.96 - Giiaiantsad Worth Owr $30 at 
Standard Catalog Prices! Money Back If Not Delighted. 
Approvala. Kanmore OT-44e. Milford. N.H. 03055 

STAMPSl Make Money. Guide Showa How. 83X0, $1X10 
8H. Mlcrta-a. P.O. Beat 8078ff-PM. Orlando. FL 32880 

MOOUNT Stampa Raquart OounUa*. Pm Uat h« 
Stamp Company, P.O. Box 107, Hanloid, CA 98882 

ISRAEL 1 5 Different 1 0e Approvals, Sam aHnn,BOK 666. 
Delray Beach. Florida 33444 

UNITEO NATIONS 3 Complete Mint Sets only 25c. Person- 
alized Quality U.N., U.S A Foreign Approvals. Discounts with 
Purchaaaa. Oomstia, POB 1S0OM. Laka Ptadd, Ftortda, 



.100 Used American And British Commonwealth Com- 
memoratives And Pictorials. $1.00 With Quality Approvals. 
SSS, Box 208. Wales. Wl 53183 

FANTASTIC Fun. Hundreds of worldwide, $1.00. No Ap- 
provala. Stampaac Box 786, Ogdanabuig, Naw York, 13660. 



SUPER OFFER 100 DIFFERENT U.S.I EARLY ISSUESI 
S2M. FMCN, 513 Fairview, Ridgedeld, N.J. 07657 

POmV YEAR OLD MBUT US PLA1E BLOCKB Sevan 
Dmarant $1JW, PBS, Bex e417PM, Laawood, KS 66208 

SPECTACULAR! 300 Breathtaking Stamps from 25 Coun- 
tries. Only $1 .00 with latest bargains and sensational approv- 
als. StampaPiua-f. 04lMA Box 9e2F, Toronto, Canada M4Y 
2N9 

PHOTOS & PHOTO SUPPLIES 

MAKE MONEY Selling your ptiotos to newspapers and 
magazines. Over million photos bought. Learn how. $4.00 
to: Qifta by McNair, 78S El Dorado, Mcnumaol, Colorado 
80132 

PUVS, SONGS, MANUSCRIPTS 

POEMS, Songs Wanted. Free Recording/Publishing. 

Broadway Music Productions, Box 7438PM Sarasota. FL 

33578 

MUHC^«TRUCTIONSAWgniUMENis~ 

ACCORDIONS. NEW, USED, Electric, electronic Concerti- 
nas. Button Boxes. Hohners We buy. Sell. Trade, Exchange. 
Credit Cards accepted. Call, Write for brochures. 
CASnOUONE ACCOmKNi 12644 E 7 Mile, DatroH. Ml 
48205. 313427-1595/1-600^1832 

PIANOS, PLAYERS, PUMP ORGANS. Rebuild and repair. 
Catalog of "How-To' books, $2.00 (refundable). Vestal 
Press, Vestal 11. New York 13850. 

INTERNATIONAL VIOUN COMPANY, Catalog for instru- 
ment maimers, repairers. Imported tonewood, tools, var- 
nishes, parts, accessories, strings, cases. European in- 
struments, bows. AaaamWa younaif violin and gtrttar Mb. 
Catalog $1.00 Includes 10% diseeuni cer B l lu ta. Dept. 
IN. 4026 W. Belvedere Ave.. Baltimore. Md. 21215. 

VIOLIN, GUITAR, etc., making materials, accaasories. 
books. Catalog, $im kiMmattonal Uithiai* Supply, Box 
580307, Tulsa, OK 741S8 

ACCORDION Top Brands. Cordovox. Buy Direct Tremen- 
dous Discounts Trades accepted. Free brochure. PM, 
Aeeordkm-O^tama. 16 tWaat 19lh Street, Naw York. NY 
10011. Phono 21S«7»80e8. 



Kits! BuHd Appalachian and hammered 
duleknara, banjos, mandolins; even harps, harpsichords. 
Fraa Catalog. PM Hughaa, 4418 Waal CoKax, Denver, CO 
80204 

SELF IIVIPfK>VEMENT 

FREE CATALOG! Over 400 Interesting, illustrated, sell- 
improvement books. Write: The Jaltoh Company. Box 189- 
PMJ, Bronx, N.Y. 10462 

ENJOY UFE: lower vital signs, wonderful plan, personal 
Mstlinony. dalaila: MCenaulHng, Box 161S, Braefcanridga, 
Texas 76024 

SELF-improvement Books! Fraa CatatogI FMCN, $13 
Falniew Terrace, Ridgefield, NJ. 07867 

ONE speeches nka prol Booklet, $5. Lengview, P.O. Box 

1056. Dept. PM-1 , Jackson. TN 38392. TN residents add 40c. 

IMPROVE YOUR UFE Excellent, inexpensive, self-help 
and how-to booka. Great tor gifts or your own uae. Fiae 
catatog. Turner House. 1260 Laurel Ave., 4PM, Los Angeles. 
CA 90046 

BXKATION & ■SISTnUCnONS 

HANDl£ YOUR OWN LEGAL AFFAIRS. Be a Par alegal. 
Accredited Attorney Instnjction. Home Study. FREE CATA- 
LOG. Southern Career institute, OraiNer 19PlliN21S6, Boca 

Raton, FL 33427. (407) 368-2522 

TERMPAPER assistance. 15,278 papers available! 306- 
paga cataktg- tuah S2m Resaaich. 11322 Idaho. il<a06MK, 
LoaAngalaa, 80028. (213) 477-8228l 

RAOCSniBaU. Radlonica and Dowsing. Books. Courses 
and Equipment Eleetronic Homoeopathy Equipment. Illus- 
trated 76 Page catak)gueFree(eir mail 3 dollars) Established 
over 40 yeers. Bruce Copen Laboratories, iHighlield, 
DanehllL Sussex. England RH17 7EX. Tei-0825-7902t4. Fax 
ae25-780a07 Talax 98240. 

PARALEGAL GRADED CURRICULUM. Approved in- 
depth training by correspondence. BLACKSTONE 
SCHOOL OF LAW: 100 yaara of legal training. Write tor free 
catalog, PA Box 780806, Dapl PM, Dallaa. Taxaa 7837B 

FREE 19M CAREER GUIDE. Eam more money with 
Success Proven Correspondence Diploma Courses. 
Granton Institute, 263A Adelaide Street, West Toronto, 
Canada. MflH 1Y3 



BEa-S BULOMG MAMIBIANCE 8CM00I, 11184 

AntkNh, Siiitoaaa, ovaiM PMii, KtaHs <«no 



LQCKSMrtHINa UnhiifMl Sdwol of 
Oonaapondence and Shop Training, Box 2140S2PM. 

Sacramento, CA 95821 

FULLY APPROVED UNtVERSTTY DEQREESII Economkal 
hema aiiidy tor Baohator'a, Maatarii^ PhA. PUU. im- 
Pnoveo by Calitomla SMe Depeitment of Edueatton. 

Prestigious faculty counsels tor Independent study and life 
experience credits (5.100 enrolled Students, 500 faculty). 
FREE INFORMATIOM-nichafd Cnwa. M O. (Hanard), 
PreaWant, Cohimbia PaoHie UnlvwiMy. Oapartment 2E61, 
UlSThitdStraet. San Raiaal.CA9490l.ToH Free: (800) 227- 
0119; California: (800) 552-5522: or (415) 459-1650. 

FUNERAL SERVICE - homestudy - 4 month CERTIFIEO 
MORTUARY TECHNICIAN program FUNERAL SERVICE 

INSTTTUTE, Box 1 184. Deerfield Beach, FL 33443. 800-323- 

5532 

PARALEGAL DEGREE Attorney Instnjcted. Eam AA and 
BA. Honve study. American Paralegal lnstituto,2144S1100E 

#150-194. Salt Uke City, Utah 84106. 

BE A RECORDING ENGINEER; Train at home for High 
Paying— Exciting Careers. FREE Information. AUDIO 
INSTTTUIE. 2174 Unton SL SuHa 22L, San Franclaoo, CA 

94123 

PARALEGAL Careers Authorized Attorney Instruction. 
Home Study. Free Catalog. 1-S00-2234542 DepL LA127. 

SECURITY-LOCK UP A HEW CAnnBFniTwo year hands- 

on training program to prepare tor a Job aa a tockamHhl 
Write: Pine Technical Institute, Ospt L, Pine City. Mbm. 
55063 Tel. 612-6294764 

CLOCK REPAIR, Cash producing skill, enjoyable, free 

rataloa School o< Clock Reoai' RM M 6313 Come About 



SUPHHNIEUMBiCEl Amadng raautta guamlaadi 
Info. BDBHP, Bex 607, Adalanto, CA 92392-607 

UNIVERSITY DEGREES By Mail Accredited Bachelors, 
Masters, PhDs. Free Facts Revealed. Careers-PMI, Box 
470886, Tulsa. OK 74147 

CONDENSED Home Study Courses. Learn New SkiUa 
Fast! 50 Choioaat DtphMial CIEE-18, Box 20846, Jaekaon, 

MS 39209 



SCHOOLS 



HGH SCHOOL AT HOME NO CLASSES. Low monthly 
payments. Information free. Our 90th year. CM 1-60O228- 
5600 or write American School, OapL #345, 860 E 8801 SL. 

Chicago, II. 60637 

BASIC investigation Training Home Study Write; Lion 
Investigatkm Academy, 3161 Shakespeare Rd., Bethlehem, 
PA 18017, P15)86»«a7 



LIAiW NKW. The American Scheel of Nnn 212 Third 
Atwiua North, MinnaapoHa, MN 86401. (612) 3364046 

EMPLGYMENTNFORMATION 



nnS: tlltoma»Man, tWork moMh^ioMa monSL USA -i- 

Overseas. InfbmiaUon $3.00. Marine EmploiiniaM, Box 207, 
Central, IN 47110 

JOeSI FadarA SIMa and Puble. All aoeu|Mkinal All 

states, now hiring. Information $6.00. NatlonwMe 

Employment, B507, Central, IN 47110. 

OVERSEAS EMPLOYHENTI Many High income Opportu- 
nitiea And OountrlaaL Fraa Report. Ovaraaaa • Oapt P, Box 

7367, Silvsr Spring, MD 20007. 

AUSTFtALIAN opportunities! Handbook on Country. Emi- 
gration, Employment. $3.00. Frankie Gosper. Rt. 1 Box 46 - 
B1, Graham, AL 36263 

FREEI "POSTAL X)BS: SECRETS TO GETTMO HIRED 
... FASrr HIrlnB, Box 80203, LallyaMa. LA 70600 

ROCKY MOUNTAIN WEST. The jobs are here. Computara, 
t:[i>jii.Li.<'ing ana more. Specifyl Sample data, 3206 
Crestridge Dr., Farmington, New Mexteo 87401 

AUSTRALIAN OPPOnfniNnim kitomwlion On Country, 

Emigration, Employment $4.00. Maacor-A, Box 7367, Silver 

Spring, MD 20907 

ARE VOU LOOKMG FOR EMPLOYMENT? Try our da*- 

sified SecHonl It ccets only $7.95 per word. And, if you wish to 
run all or part of your ad in t>old capital letters-you can do so for 
as little as $1.00 per word additional. Act now! Send your ad 
to: POPULAR MECHANICS, CLASSIFIED DEPT, 224 
WEST Srm SIROT, new YORK. NY 10019 

JANUMrf]m 123 
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HELPMMNTB> 



EASY Work! Excellent Pay! Assemble products al homai 
cm tof Intennrtlon. 504<41-8003 ExL A-S038. 

MACHME TOOL MECHAMC Working Knowledge of 

Pneumatics Hydraulics, and Electrics Preferred N Y C 

Localion (212) 226-5356 Larry, 

BE ON T.V. Many naadad for oommaraiala. Caiting Mo. 
(1) ai»«B7-«000 Ext TV-200M 



OVERSEAS... tROOO • $75,000+. Free RaportI 

Employment, Box ISTOO-AM. Indianapolis. IN 46219. 

AUSTRAUA WANTS YOU! Big Pay' Transportation' New 
Employment Handbook — S3 00 International. Box 19107- 

AM, Washington, DC 20036, 



JOBS! $15,000 - $58.500. Technicians, clerical, 
management. Your area. FREE HEPORII Hiietech, Box 643, 

Phitomath. OR 97370 

GOVERNMENT JOBS: $16,040 - S59.230 yr. Now Hiring, 
Your Area. (1)805-687.6000 Ext. R-20024 for current Federal 
list. 

POff INVENTORS 

PATENT AND DEVELOP Your Invention. Registered 
Patent Agent and Licensed Prolessional Engineer. Send 
for FREE PATENT INFORMATION Every Inventory Should 
H«M, RidHMI L Millar. 12 Patkalda Oriva, Suile M. Oix 
HWfc MY ItTW ffl^ <a»43<3 

UUNN IKW to otttryoiir invention for sale or license. Free 
booklet outlines procedures, royalty rates, requirements. 

Kessler Sales Corporation. C-5-IW, Fremont. Ohio 43420 

FREE help for inventors! No charge for protection forms 
or GonauttaUon. Atlillattd hwentort FoundaUon, 213Z-M 
Blfou, Colorado Springs, CO 80009. or Toll Fraa 1-80042S- 



: fOr Inventors and entrepreneurs: 
February 10, 1989, Co-sponsored by U S. Patent and Trade- 
mark OHIoe and Intellectual Property Owners. Inc (IPO) For 
information write to: IPO, 12S5 23rd St., NW, #850, 
Washington, OC 20097, or eal (202) 4882398 or (703) 567- 
3341. 

REGISTERED PATENT ATTORNEY Washington. DC 
Suburb, Donald A Keltlestrings. 414 Hungerford Drive, 
Rockville, Maryland 20850 

PATENT fT ECONOMICAU.YI Free details. Licensed 
since 1958. Ranar Aa s o da lai, 2008 Fondulac Richmond. 

VA 23229 

INVEffTOflS! Can you patent and profit from your idea? 
Call or write for your free information package. Over a 



CORPORATION, 82 Broad Street. Dept. PM, Wsstfleld, 

Massachusetts 01086 1-800-338-5656 In Massashusetts or 

Canada call (413) 568-3753 

INVENTORS! KNOW NOW! 
LOW COST patent searcl>es. Non disclosure. 48 hour 
turnaround, information Saivleas Co., 135 Chestnut St, 
.NJi 



HAVE YOUR INVENTION MADE OVERSEAS World 

Trddu Bo.>. ^jq ,i,r,l:,; ill,; MD 20763 



INVENTIONS tesaarchad. 
fonnatlon. National 
Noilhport, NY 11731 



de«elopsd. mariiatad. Free in> 
Contuttanla, Box 893, East 



DEAS, Inventions, technology wanted! Industry presenta- 

tion'n.-itlonsl exposition 1 -800-2S8-IDFA ISC-PM 903 
Liberty, P.ltscu.'gh, PA 15222 

WLUONAIRE INVENTOR will teach you How to turn Your 
klaas, into Monayl As Sean On Nattonal TV, Free Details: 
Maas To tSbPapt 1201, Box 6B«>, Portland. OR 97228 

PATENT aaan^ tor $150 ACCUSCARCH 1<60»«e9- 
S48B. 

gjVENTIONSMWWfEP 

MVENTORS: Free information on offering your invention 
for aala. iCaaalar Saiaa Coipoiatlon. Fwnant. OMo 
4342a 



REAL ESTATE & FARMS 



aoiTMO MMWmiCTURBnS. Patmart 77 Futton. 260. 
Financial DIatrict, New York. NY 10038 

MVENTORS! HAVE AN IDEA? Don't know what to do? 
Call AIM for free infonnation kit. Toll Free in U.S. and Canada 
1-80O-22S-6800 

ilVENTORBtldaaSawchbalngcanductadbyDCbaaad 
flrm.Call:APSI1-eCM88<068axt38 

MTBINATIONAL SpaelaMaa aaaidno naw Idaaa and in- 
vanUona to manuAnarket Submit to: R 2 Box 4A Hanki. III. 
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REAL ESTATE FOR SALE . . . Hunting a fishing retreats, 
lake a river camps, all types of wilderness properties Call 
or write for our NEW I^EE CATALOG showcasing thou- 
sands of real estate vahias nattonwidel UNITED NATIONAL 
REALen'ATE,47nM>M Ballavlaw. Kansas CMy. MO 64112. 
Ph TomFrae: 1 ■800499-1020. 

GOVERNMENT HOMES from $1 (U repair). Delinquent tax 
property. Repossessions. Call 805^7-6000 ExL GH-2a024 
for currant lapo flat 

FREE HOMESTEADING INFORMATION. Four govern- 
ment programs, plus two INGENIOUS SYSTEMS to get 
CHEAP LAND. $1.00 postage/handling. Ridgehaven, Box 
862-P. QIan ENan, CA 95442 



REPOSSESSED 

pairs taxes. 
Ext H8229 



from Qovl fram S1.00 plus ra- 
Aho tax propaitlaa. 21»4S»3000. 



NORTHERN IDAHO. 5-10-20 ACRES, Beautiful Northwest 
forest and lal<e country. Hunting, fishing, recreation, retire- 
ment. Hundreds of parcels. Easy terms. FREE brochure, 
photos. NATIONAL ASSOCIATED PROPERTIES, 1111-ME 
Shemian. Coaur iTAIana. kMhe a3SI4. (m 68441S1. 

YOU TOO CAN BUU> A FORTONE M 19691 As seen on 
National TV Thousands are doing It from Home! Free 

Details: MBN Inc . Dept 1201. Box 6590. Portland, OR 97228 

FREE CATALOGS-FLORIDA, GEORGIA. Homes, Land. 
Buslnaasaa. Piaaaa Spadfy Stato * Pioparty Prafarred, 
COUNTRY NETWORK, Box 388PM. Qalnasville, MO 65665- 

4632 (417) 679-4632 

NEWI Attain financial Independence. Retire early. Let real 
aalato maka you rich. Fiaa Intomwtlaa Vagal Eniarprisas, 
Box 43S23W. Clavaland. Ohto 4414& 



HONG KONG, TAIWAN BARGAINS! Secret Contacts, 
write: EGAM, PO Box 1811, Eau Claire, Wi 54702-1611 

BUY IT WHOLESALE 

BELTS, Buckles. Key Tags, Hat Tacs, Jewelry, More. 
Complato Una faat aaHaia. Big PraWaL ComiiMa dealer sal 

up. Color catalog Si .00 (refundable). Anchor, Box 3968- 
PMR. North Providence. Rl 02911 

WORLDWIDE BARGAINS . . . Imports - Dropship - Ctose- 
out - Surplus - Fraabiaa • (Stampad Emalape). Mamaes. 

Box 1717PM, Highland, htd, 46322 

VACUUM CLEANERS Discount Prices New Rainbow 
$499.95, Kirtiy. Filter Queen. Panasonic. Royal, Oieck. 
Details: ABC Vacuum Warahouaa, 8720 Bumai-PM, 
Austin, TX 78757 

CLOSEOUT Jewelry & Craft Supplies, (Catalog 25e). 
s, 107-1631 Dow. Arlington, 02174-7199 



CLOSEOUTSI Discounts! Below Wholesale! Freebies! 

Information'stamp DDN, Box 201 52K, Fendale, Michigan 
48220 

4081000 BAR0AM6 Batow Wholaaala: Many Fraal liqui- 
dations . . . Closeouts . , , Job Lots , . . Single Samples. Free 

Details Bargainhunters Opportunities. Box 1409-A. Holland. 

Michigan 49422 

EARN MONEY selling Gokl and costume jewelry, rings. 
watches-Buy Direct. 130K Below Retail. Catalog $1.00. 
Anka-PM. 90 Greenwich Ave.. Wamvick. Rl 02886 

RAY-BAN SUNGLASSES...Genuine Ray-Ban Sunglasses, 
the wortd's finest sunglass. t>y Bausch & Lomb at GUARAN- 
TEED WHOLESALE PRICES. Call lor tree cotor catalog or 
with model name, numtwr or description. Call Sunglasses 
U8Aal1«»USA4MY8. 

CAR STEREO'S Equalizers. Amplifiers. Speakers. Woof- 
ers. Tweeters, CB Radio. Radar Detectors, Much More, 
Catetog $1XX>, Soundwaves, R0 10 RL 206, Vincentown. NJ 
08086.(609)850-1960 

FREE iNFORMATKNtm Evatything Batow Wholaaaia, 

giant unique gift caWog. Import, 9719 Laimdale. Kansas 

City. MO 64137 



iSIIjOO, 

Phllippina SlSiia Hong Kong $11M. BEVANS. 9 King 
RichanI a.. BaWmora. MD 21237 

ADVBinSNGAGENaES.AaV.SBI. 
iWAaJNGUSTS 

NEW ACTIVE NAMESI MOCEO 8TATES1 IMMEDIATE 

SHIPMENT! Adhesive LalMls. HOTLINE Opportunity Seek- 
ers S0a$2S. 1000/$40: 2000970. OTHERS! Advon, Drawer 
B2. Shelley, ID 63274. VIsaMaAmEx 



neSH HOT NAMESn OfPOm'UMTV I 

stick Labels "Zip Coded." QUARANTEED I 
500/$25.00: 100a'$40,00: 200a$70.00. JR I 
Shannon PM1, Victoria, Texaa 77904 

WE HAVE It! Ttie Frosfiesl Names Anywtiom. We deal 
strictly with maMotdargWaand eaWag buyam. aoi»10.aOtf 
$1 5. 1 000/125. Gifis imamMtonal. Box 18SB (op), HMaah. FL 

33011 

OUARANTEB), FTasliast opportunity seekers, peel/sttok, 
200«13. S0(V$16, 100(V$25 J&D Labels P C Box 16. 
Stratford, CT 06497 

NEW NAMES DAR.VI First order TnPLEOFREEl SAME- 
DAY SMPMENTI Adhesive labels. Eager oppatluntty aaalc 

ers 200/$8: 50(V$14; 1.000/$25: 2.000/$39: 5AIWI7S: 10AXV 
$139, LIST-MASTERS, Box 750-BR. Wantagh, NY 11798. 
Visa(MOC0D orders call 800-356-8664, 

PBamNG 

BEAinVUL BMBOSilD B UiBKM CMM l-Cotor 
SI 9.95 par Mm. scalar t24JS par lOOa FMa Samplaa, Pro- 

Paid DaHvary. MARK IT " " - - 

Philadelphia, PA 19136 



PWJITWG PRES SES. 

OUIPIIS 



STAMP 



Slampar. P.O. Bex 22aoa(aXkTMipa, aaS8S2 



TYPE Fonts, Hand Printing Pwaiea. Hot 

Supplies, 120 Pages. S2.00 Deductible first order. Acme 

Type. 1720 N Marshfield. Chicago. 60622 

TYPE lor printing. Catalog Sl.OO/deductible 1st order. 
Quaker City Type, R.D. 3, Box 134. Honaybrook, RA 19844 

BARCO Type Founders. Type and Rubber Slampa eal^ 

logue Mail $2 00 refundaUa on ftail ordar. PJO. Box 1011, 

Bensenvllle, 60106 

YOUR address printed on gummed and aalf-stick labels. 
Sand SASE tor circular. Barbara's MaUbox, Ospt PM, 1200 
Robert Hairiaman Rd. #2A. WlntonWak SA 30883 



•HAKE rubber stamps — big profits. Complete 
equipment catalog. $1 deductible with order. Star 
Supply. 1720 N. Marshfield. Chicago 60622 



PRBITMQ Prassas, new and used supplies. List SliX): 
Tutnbaugh Printois Supply, Mechanicsburg, Penna 170SS 



PRMTMG SUPPLES 



SAVE money on fast printing! 24 hour shipment! Send for 
FREE PmCEUSr. Budget (BB). 1820 W«M JMIWion. 
Springfield. IL 82702 

QUICK Copy PrinHng. Lam Pricaa. WHto: NaBofwilda. 814 
North Main. Bkwmington, Illinois 61701 



GFTSHOPPIMG 



GUARANTEED-portraits painted from photograpllS. 

Meno Studio, 110 Rathburn Road, Islington, Ontario, M9A 

1R7 Canada 

DiSTINCTIVE Gifts by mail. FREE CATALOQI Rosaway 
Books and Oifts. 6291 Cardkiai AMnua, ExoaMor, 

Minnesota 55331. 

FREE - 45 PG of BEAUTIFUL GIFTS, for you and your 
family. GUARANTEED. R&R Gills, 5733K S, Wolcott. 
Chicago. ILL 60636 

TRY to remember, deep in December, there is Valentirws, 
Easter, Mother's Day and EVERYDAY shopping. FREE 
catalog The Storehouse. 1075 Spacepark Way. #263, Ml. 

View, CA 94043 

PftOTECT your cash, credit cards, etc. from theft when 
you-m tTMSIing. MBDEN 8UF0LD keapa tham aacuta and 

aecaasMs. $7.85 ppd. Ordar now. ftepid Mall Order. PX>. 

Box 1171, Kearny. N J 07032 

ClJOaCSi,MMLrCHESi,01i>GOU), 



HH1HE8T CASH for Gold. Jewelry, Gold Teeth, Rings, 
Diamonds. Watches, Silver, Platinum. Mail Articles Today. 
Fiaa gift wHh MormaUon. Chksago QoW & Precious Malala, 
10 South wabaNi. Dapt 568. CMcago, 80803. 

TAKE NO CHANCES. Deal with oldest, most reliable firm 
in old gold business. Established m 1934. We buy Gold. 
Silver, Platinum. Diamonds. Highest Cash. Free inlorma- 
tton: Roaa kidustrias. 29-A East Madison. Chicago 60602 

OUARTZ CLOCKWORKS, ACCESSORES. $2 CaWogi 

refundable first order Instruments Services (PM). 4S South 

Arch. Janesville. WI 53545, (608) 755-0993. 

WATCH REPUCAS! Lowest Prices! WarrantylQoMpMadl 
Exact weight! Call (404) 963-3USA 

Copyrighted material 



TREASURE FMOERS 



mCMUW— Locate quarter mile away wWi ultra 

aansitive locator— brochure free Research Products, Box 

MB OM OokMi JHMliy. QeM Nuggaic. Haw paten ted 
flMrakittoMiy Oavtoa* Rwa Gaialoo- Qvdlnar Oaotranlcs, 
31SIW N. 3601 Am.. Suite K. Phoanix, AZ 8S017 

PWOFnABLEOCgjR'CTIONS 

PLASTERCRAFT .. Profiteble Home Business 3000 
Molds Available. Detalte. I^nnatteb eSSIC MaMpaik, 

Mentor. Ohio 44060. 

FT. SMITH Auction School. Ft. Smith, Afk. 72903. 
Resident & Home study. Veteran Approved 

FREE Information Starter & Alternator Rebuilding. Box 
422. Seymour, TN 37806 

FREE Brochures. Repair Air CandMkNiing, Re t rlgarallon. 

Gas Heating, lull instructiona. Doolco, kie.. 11252 
Goodnight. Dallas, TX 75229. 

MAKE MOLDS POR PIWDUCMQ HnMAIHS, STAT- 

UES, ETC. INSTRUCTIONS $5.00: MOLDCRAFT, BOX 991, 
ALEXANDER CITY, AL 35010 

MAKE MONEY M SPARE THE. Earn Ganaraua ooiwnla- 
stons as a subecrlpWon salea rep w aan t a B velor laadlng mag- 

azines For full details and instructions, sendlMaad wKhjlour 
name and address to POPULAR MECHANICSk DapL AB-M, 

250 W. 55th St., New York. NY 10019 



SALESMEN-nST. 



MAKE EXniA MONEY DUnNQVOmaPAnETHB^am 

weekly commissions showing our exciting line of Calendars, 
Pens and other popular Advertising Gifts. Prompt, personal 
service from AAA-1 firm. Our 80th year. No experience 
nacaaaaiy. No Invaatment or CoHocttocM. sat your own 
houTL Ful Tkna POtentWI WrHa to: Kavln Peska. NEWTON 
IMMUFAGIURHO OOMMNY. Dapt HPMC1. Nawlon. Iowa 



HANOVER 

iMLNoaxpaitertoaiiaadad. No age limit. 
BiB eom m laatem. HanomrShoa, Dapt. 4006, Itenowar, Pa. 

17331. 



MPORf-Gxport OppOrtuntty, ploDtable world-wide, mall 
ORtor iMialnaiafnMn twmo, without capital. We ship plan for 
no risk examination. Experience unnecessary. Free Report. 
Mellinger, Dept. C2704, Woodland Hills, Califomia 91367 



FiouiMn.n. 32438 



t1 M Pound? Sand atainp La Valtoys. 



NKN'IIABLE Gold Foil Printer. Personalize business 
cards, pencils, matches. Free details. Gold, P.O. Box 
24986(GC), Tampa, FL 33623. 

0000 money weeMy. Procasaing mail. Oppoituntty. Box 
884S-X, Oont Spilnga, Floftda-SSOTB 

SM8»FROH$10WDOOIOeteilsplus8ampte$S-SatiafMi- 
tkm Guaranteed. Alciaft. Box 540-P2, Alexandria Bay, NY, 
13807 

OBT Paid by CoOaetion Agency. Experianoa unnacaaaary. 
WAMa: NOC. 781 W. OaMwid Park Bhd. laSP, Ft Laudardate. 
FL 33311 

MNVLVwiMB tha money is! Professionally repair, reHn- 
lah, raoolor furniture. Quick, easy. Two small $20 join a day 
earn you $1,000 a month. Homes, cars, offices, restaurants, 
unlimited customers Start earning after a few days practice. 
Details free. VIP, 2007 Montrose. Chicago. 60618. 

START IMNEVMAXINQ WOODCRAFT BIMNESS mak- 
inq "Easy - Quick" toys qifis novaHlaa, Free details. 

Williams, 360OL San Seb.lL,'i,in, Tucson, AZ 85715 



T-Plrlnter, P.0, Box 23981(00), Tampa, FL 33623 

PROFITABLE home businesses' Free details' Blue 
Horizons, Box 835361, Richardson, Texas 75083-5361 

TOP Pay! Top Ten! Home assembly companies need 
hemawoniewl Details send stamp. StatesWide M, Box 7992, 
Naahua.) 



START immediately, thousands weeidy, ma lterdar busi- 
ness, complete information, guaranteed tSM. Beat Inibb 
Box 668, Enteipriia, AlatMma 36330 



ir. Cheap, Simple, 
OateHa. Bumper, POB 2Z781(GC), Tampa. FL 



RECYCLE METALS. NO, NOT BEER CANS! Easy $458 
waaMyl Fiw Motmatian. Racydar, Box 1214, Franidin, 
TN 37095-1214 

HYDRAULIC JACK REPAIR MANUAL, CATALOG $10.00. 
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE, 
TEXAS 785204157 



PIANO Tuning quickly learned with home study i 
Diploma granted. American Tuning School, 17060 Taltar 

Drive, Morgan Hill, Calif. 95037. 

EARNINGS Unlimited! Mail our burglar alarm advertise- 
ments from home! RBM Merchandising, Box 59314, 
ChlGapo.illlnola 00860 

$40,000 ON 1/1 ACRE! New Hydnponloa • Inaxpenalva. 

pleasant, practical! Free Information. HoMn'a, Box 1214, 

Franklin. TN 37065-1214 

VENDING MACHMES. No selling. Routes earn amazing 
profits. "Big Catalogue FREE." Parkway Corpoiathm, 
1930 PMB Graanspring Drive, Tlmonium^ Maiyiand 21083 

LEARN Sewing Machine Repairing. Mea Wonwa 
Lucrative Profits. Gresslin Coiraapondanoa School, Box 
5104, Spencer, k>wa $1301. 



Tax Raluma, Bam high tei 
Tram at hOMW. AeoradNad Pregiam. National Tax Training 
schocl■Monaar.2Wl^f,N^l*York1096^ 

EXTRA INCOME. AgaawbteprBduetea»horo> NO expert- 

ence. Deteils. 1-81344H421. ExL 898. 



Sftmcfalt. Box 127, Lanadowne. PA 19060. 



PRODUCTS AT HOME. Many opportunities 
paying High Waaidy Profits presently ayailable without 
Invaumant Write: Buainaaaea, 92B Brighton 11th, 
Brooldyn.NaiiirYori( 11238 

SiaylOO MONTHLY Taking Photograph* at Homel CaH 

recorded message: (303) 674-8155 

MAKE YOUR DREAM COME TRUE. EARN $60,000 YEAR- 
LY REPAIRING SMALL CRACKS IN WINDSHIELDS NOT 
RBPtACBWTHBMi CALL TOgPRg 1988 889 8883 OR 
WRI1E: 1ME GLASS MECHANn lie, 10170 NW 4781 ST., 
SUNRISE. PL 33381 

14,847 HONQ KONQ-TAIWAN Products Cheap. Small 
lote. Some aampte* iraa. Haiber. Box 1719PM1, Yuba 
City. CA 88988 

REOOmnON BATTERieSI bally Earn Hundred* 
WaaMy. UnloM Saoela. Free Infonnation. Battery Outlet, 

Box 3300M. Hickory, N.C. 28603. 

CONCRETE Stock Machines: Catalog $1.00. Route One. 
Box 3740. Rapid City, South Dakota 57702-3740 

$1M0 WEEKLY AM TOOL REPAIRING. Instructions. 
Parte and Tool* Whoteaate. Ftaa Dateito. Box S3*, Wkdiite 

Falls, TX 76304 

GET into the most unique printing business in the world. 
Start from your home on a full or part time basis. Pnnt in full 
color on papar, labrica. reateli, aciyiics. mylars, etc. Call toll 
ftaa: 1-a0MIS-1B86. Caaa Equipmnt bie.. RL 4, Turner 
Ptea, Maine 04282. Aak John Su9ivan about ourfiae Maine 
Tripi 

ttfiOn WEEKLVn MAUNQ FROM HOMEI Immediate 
oppo(tunilylNoOb8gatk>nlMU:,BoK3668PM,Danbufy,CT 
06813 

SljOeVS POSSIBLE FREE. Stamped envelope: Pfogress. 
Box 93248, Los Angeles. CA 90093. 

$392M From Square Foot Plywood. (Huge Denmnd) 
Revealing Praof 8l.oa (RafundaWe). Woodwin, 



ASSEMBLE Elactionio parta. Waaupp^ coinpoiiante and 
Inttnietlons. No experience. Write: Seuthtech Electronics. 
Box 2821 7-P, Kenneth City. FL 33709. 

NATION'S Best Home Business Opportunities. Subscrip- 
tion free. Send neme, add i eai. zip to Spara-Time megazine. 
Dept. c-18, 5810 Waal OMahoma Avenue, Mllwauiiee. wi 

53219. 

LEARN QoM, Silvar, PtaUnum Scrap Recycling Business. 
Free irriOrmation: Reckling. Box 1 1216P. Reno. NV 89510- 
1218 

$400.00 FROM ONE SACK CBMENTI Huge demand. Big 

profits. Picture Proof $1.00 (Rehindabte). Brinco. Box 1092- 
M.Haapari*.CA 92345. 

BIQ MONEY Wrm VOUR COMPUTER Great new busi- 
ness Business, Box 3103, Nashua. NH 03061-3103 

MAK E BAL LOON AN9iALS. $400 Weekends! FREE SAM- 
PUeSMISniUCnONS: Ftmnyman'a-PM91. Box 250, 
Alaxandria Bay, New York 13807 



RecyctoYounalf-MWKEUPt8SJXV 
POUNDI PREE Intefmatkxi: lndustrial-PM»1. Box 127. 
Atexandria Bay, Now Yortc 13807 



MAKE HOMEMADE BOOKLETS. I va earned $187,000 
math mina. Fiee iMonnalion. Falcon, PjO. Box 8380. 
Savtefvlto,TN 37084 

HOME BABY SHOE BMNZMG BUSINESS. Potential 
unlimited. FREE Illustrated literature. NBPM, Box 1904, 

Sebring. FL 33870 

FREE DEALERSHIP-SELL MAIUNQ USTSI Complete pro- 
gram free! PCW, Box 1302-PM1, Valley Stream, NY 11582 

$200 daily reclaiming "Discarded Car Batteries." Easyl 
(Free) details: Batteryman, 771PM, BatMa Ground, 

Washington 98604-0771 

$100,000 a year! Small investment, pleasant clean work 
raising worms! Free information Riverview. Route Six, Box 
658P7, Mankato. MN 56001 

SUCCESS! Money! Powerl You can have it alL Fiaa 
literaiwe. St Thomaa. 84-P Spring. Near Britain, CT 06051 

$200 daily crafting "PVC Furniture ■ True' (Free) details: 
PVC, 77'PM, Battle Grouid, Washington 98604-0771 

HUNDREDS weekly eaaily.AaaaniMePROVENproducte in 

your Spare time. No aKperience. Free Brochure. Cound, 
Box 2227. Silverdate, WA 98383. 

MAKE BIG MONEY REPAIRMQ WINDSHIELDS & PMe 

Glass! Up to $60,000 yearlyl In U S A or Canada CMI TOLL 
FREE 1-800-321-2597 for valuable FREE repoft Glaa^MM 
Systems. Box 575501. Bend. OR 97708 



has aamad ma 8218.000. 
Fiee Information. Gulf, Box 6329, Evansvllte, Indiana 47719 

BATHTUB REQUUmG, product sales, senrlce and train- 
ing. Call Unique Coatings Corp. (404) 945-0072 

WRITE YOURSELF WEALTHYI Surprisingly Easy, Guar- 
anteed Free Information. Inkslingar, Box 9H, Capitoia, 
CalHomia 96010 

LEARN VCR Ctaaning. Repair. Huge Profits) Secrets 
RevaaladI No Experience Naceaaaiy. Free Dalailt. Vtejo 
PublieaHona, 217 E. 88lh St, Suite m. D^>t PM, New Yortt, 
NY 10028 

LEARN to make FORTUNES. EASY plans Frm Informa- 
tion. Staggs, 1210 West 3rd Ai , WuCock, ne baoot 

LEARN easy profitable homebased booklet writing-selling 
business. August Publicattons, Box 792. Novl, Mich. 48060 

SECRETS Of aavw) beat home buainaaaaa. Freedalall*. 
Thomaan. 7881 SMna, Beat 77'^1. The Da8«^ OR STOat 

MAKE $760 (text wee k end. Free InftitmaUon - send long 
SASE. HAJ, 3856 S. Oalapego, Englevrood, CO 801ia 

BIO BUCKS SI 1ED0Y BEARSI MmtedUW SaakS 

Distributers Who Wish to Earn $1 ,000.000 Per Year! Toll Free 

1 ■800-4?6-0i89 Kidco Products ??3 Horseblock Rd , 

Farmingviilc t^V 1 1 738 

ACHIEVE RNANCIAL INDEPENDENCE. Start your own 
Home Business. Free Details. Sunburst 4838 E. Greenway 
Suite 339<101. Seottedate. Az 85284. 

$188,088 MY RRST VBAR" Hom* RapMr Buainaaa 

Without Tools. Spara-Tkne. Conbaeter Showa How. Frt* 
information. MasterCraft, Dapt 801 B. Box 30183, Savannah, 

Georgia 31410 

$2,000 Monthly — At Home. Proven successful, details! 
Send 1-25C stamp Davis Marketing-M, P.O. Box 15422, 
Durham. NC 27704 

MAKE High Profit. Hot Selling License Plates, Signs. 

Vacumagic. P,0 Box 24986(GC). Tampa, FL 33623. 

AMAZING BOOK Seven Different Businesses to start at 
home. Write today, free details C Jennings PubliaMng, 
90160 Goodman Rd , Junction City, Oregon 97448. 

INNOVATIVE MAIL ORDER SYSTEM Amazing Results! 
Free Details 1500 Tansley Drive 099, Oakville, Ontario, 
Canada L6L-5K4 

MONEY Making Opportunities every month. Information 
$1 Jordon House *101. 610 E. Frye, Peoria, IL 61603 

HIGH Profits T-Shirts. Caps. Inexpensive transfer ma- 
chines, supplies. Press. Box 22809(GC), Tampa, FL 33823 

EXCEPTKJNAL OPPORTUNITY 
$100,000 Annually learning prestigious loan brokerage 
business. No experience required. Start immediately full/ 
part-tlma. Amariean Fidaii^. OnMar 808704>1, Chariaaton. 
SC 29418 

INCREASE Your Inoomal Arrange loana, laaaaa, ettiar 

financial aervloe through natlocmrlde tender network. Prutl- 

gious money business, full/part-time Top Commlaaiofs, 
complete training, continuous support Free Details by 
electronic mall! PFA, Box 697-P, Dana Point, CA 92629. (714) 
240-0405 X 10O-P 

FREE REPORTI "How To Get Big $$ In Your Mailbox— 
Evetydayl" Sand SASE To FREE, Success PubHcaUons. 
1 122 Claiboma Rd., Baton Rouge, Louisiana 70810 
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MAKE RUBBER Stamps. Highly Profitable. Free Details. 
Stamper. P.O Box 22809 (GC), Tampa. FL 33622 



MAILORDER OPPORTUNITY: Start profitable iNHne busi- 
mm wMiout experianoe or capital. Infonnalion tim. Mall 
Onlar Aaaoelates, Inc., Dept. 715, Montvato, HI 07845. 

GET PAID for readmg books! Writs: Paaa - BTS, 101 

Lincolnway. North Aurora, IL 60542 



TAKE PICTURES for profit Camara Veirturas, Box 771, 

Lamar, CO 810S2. 



PROVEK guaraiMaad, raauM* tram borroMiing monay free 
frem no annual laa VlMMaUaicard cradH carda. Sand $3.00 
(caMar'a dMck or money ordat) to: Robert R. Laiaon, Box 

TO*, Wauoonda, IL 600S4. 



nCHES M THE 1990'S. the easy way FREE details. 
McCarthy Industries, Dept. PM, 4207 Labyrinth, Baltimore, 
MD 21215 



HOW to start and operate your otMi profitable business at 
home details free". Emil A. Laa, 209 4ih Ami, RoMa. North 

Dakota 58366 

ASSEMBLE Cratt. Novelties, We Pay $256 00 Weekly. No 
Experience. SASE Crafts. Box 660-M, Pinellas Park. FL 
34664 



WHOLESALE Business Or Buy It Below Wholesale Price. 
Over 2,200 produda. Flaa IntermaBon. C.O.Y., Pap lM I, 
ROB 2617. Stuart. FL 34995 

FREE REVOLtmONARY CONCEPTII Become a Mort- 
gage Reduction Consultant! Biweekly-2, Box 910. El 
Dorado, CA 95623 

MAKE $7,000 Monthly as Loan Broker No Investment. 
Free Details: Financial, Box 3578-A. Anaheim, CA 92803 

$200M WEEKLY! GUARANTEED Home Employmentl 
Sitit ImnvvdlsMyl VMtB: ttobs^PD* Bon 70* EMtton* NY 

i2osa. 



(100,000 a year! Now it is possible with this amazing Mall 
Order plan designed to make maxhim profits. No experience 
necessary Send for mon free dalaila to: J. C. Manlay 
Company, Oapt PMGE. 25 PsacMMd Lane. WWIngboro, 

N.J. 08046 



FREE DETAILS MAKE MONEY WITH NEW BOOK: How 
to Craala, MaifcaL Operate Your Mini Storage Coniplax" 
Ola^ MM Stftiagth Box 21^Mi tjuiigaon B^fi Wl 

MM(B tUMK MONIMLVI Easy) No liwaalmant. 
McOowall.Boii6e89A Diamond Bar. 0* 91766. 

"HOW TO START And Operate Your Own Home Appli- 
ance Repair Business " Amazingly Easy plan Now revealed. 
Cash Never Stops! Free Proof Longhurst-PMIC, 1322 West 
7125 South. West Jordan, UT 84084 

RNDER'S Fees. Monthly updated list Free details. 
D'Aloisio, 228 W. California Avenue, B, Sunnyvale, CA 94086. 

BADQE Machines artd Supplies, ten sizae, deeler inquiries 
Invited. Debbeler Company, a»1»Y WM McMnlay. 
MilwauKee, Wl 53208 



RICHESI Success. Proven method. FWa Infa m i a Mon. 2307 
Barrios, Laredo, Texas 78043 

FREE report on a great money making opportunity. Here's 
one that works! Send SASE - .25c to: E. Estrada, 5565 
Canoga Ave. #214, Woodland Hills. CA 91367 

920,000 OAROEN PROFITI GROW GINSENa SELL UO 

pouNasBiPiE STAiirmp. leeumdv. Boxgiiitm, 

WBUIilAW)tl8,IM 46269 

HOTTEST money maker going! Make $1 ,000 daily. Report 
gives details. Send $5. Ron Taylor. 5779 Gross Dr.. Dayton, 
Ohio 45431 Guaranteed 

EARN Quick CashI Buy sell Government Seized Cars, 
Houaaa, CompuMia, JenMby. VHHk Salairsa: Box 4306^, 
WietCovina, CA 19791. 

STAT Homo And Make Monayl Hundrada el PromaUa 
PlansI Free Information. Falcon, Box SS2-PM1, Belle 
Chaasa, LA 70037. 



NOBULL.onedaylmadaowrltOaaOO'tiaoondltkining 
bMartaa" Baa turm Ban, Be* 806^ Biy Clly, Taxaa 77414- 
0806 

BIG Moneyi Quickly Eas'ly F-ee Details TPC Box 83731, 

Phoenix, Anjcn.i 65071 

UNUMTTEO PflOFITSI Secret release first lima. Eaayl No 
capital and experience. Free inlormatkMi. TWT, 755 East 
D1»SttaaLDeptD21.Biaa.CalHoni<a 92621. 

JOBI MKMCAV maraar Gnwing MaiMIng Oiganl- 
HUon, lljn DaMIs: Jsianiy Rcaanhind, 196 ArlBina, 
Clwyanna,WY 82009 



STOP WOmONQ tor that jaikl Work for yoursslfl Free 

Details Paragon, 8344PM3, 12407 Bumat #100, AuMn, TX 

78758 
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EARN MONEY PRMTMO YOUR ARnHONK. rve Iwlpad 

artists make SIOOO's Free information. Cat s Paw. P.O. Box 
21 7M, Swansea, MA 02777 



STAinwaVOUROMMBUBMnBLmESiibMllpilonto 

Opportunity Mausilmi tolls hem. Wilto Opportunity, Dept. 
080, 6 N. Michigan, Chicago, IL 60602. 



PROJECTION TV . . . Make S$t's assembling Projectors 
Easyl . . . RaauHa oompaMbto to lUOO pfojaeinn . 
PLANS, r LENS a Dealers Intemi a lion 122.50 . . . Profes- 
sional Systems available . . Illustrated catalog Free 
MACROCOMA, 15BEX Main Street. Washington Crossing. 
Pennsylvania 18977 , . . Cieditcard Orders 24HnS. (21 S) 736- 
288a 



$300 PER DAY. Breakthrough process Restores Burned 
and Damaged Countertops WITHOUT REPLACEMENT. Mil- 
lions of apartments and homaa pay profits immediately! 
RENEW4, BOK 9800^ VtaCOUW. WA 98668 



MURMAIRE Saofsis to FkiMtcW bidspandancal 15,00 
Colims. Rt. 2 Box 894. Campbe*, MO 63933 



$300,000 plus sales of our weather instruments by one 
dealer last year! RainWise, the acknowledged leader m 
elect iu ii h. mwUiei luai iu iii a iil s lalocMngtofntiiiidaators. it 
doesnt cost a lot el money to baeoma a RaMWIsa dealer. If 

you are interested in weather and want to be associated with 
a real winner, wnte: RainWise. Inc., Box 4430, Bar Harbor, 
Maine 04609. Enclose $10 for a video cassette and complete 
informaUoiv 



EARN LOGO'S - no investment • Step by step Instructions 
$5.00. Williams. Box 1391, Lutz. FL 33549 



TIITPimNO MACHINES. We sell professional sin- 
gle and muHI-OOtoracreen printing equipment Inexpensive. 
Free braohuraa. Catoo Supply, 1208WM NW 2S SL, Coral 
Springa.R. 33085 



BEAT BOTTLED WATER. Simple Business. Pure Drinking 
Water 6« per Gal. Not NSA Free Details. Write CSI, Box 1 782, 
Fayetteville. AR 72702 



DOUBLE YOUR MONEY M RARE COttB. Rational, hands 
on approach. Sand Large SASE. HU, Box 8S9, Sarama 

Park, MD 21146 



$1 ,000 FREE GIFT, to set up youTOHwi pfoWabto business, 
cell lor casii (619) 280-S05a Ext: • 



8ALEV Person's Drsam's No selling, No competion, a 
product that sells itself. Everyone needs It. I made over 
$12,000 my first month. You can earn $25,000 first year. 
Fortune SOO Co. Office in 50 States and Canada. Come and 
see It aall you. Send Reauma plus S2 tor rstum call to Vice 
president. POB 491634, Ft Lauderdale. FL 33349 



TEST-GAMES. Excellent income! Free Sample. $1.00 
shipping. Research, Box 1243, Qresham, OR 97030. 



MAKE MUKm MMMFACTUHNQ BATTERmit Free 

Details. Everiast. Box 365, Bogota. NJ 07603 



FREE Report! Earn $500 A Day. R.P., Box 551-G Dayton, 
Ohio 45409. 



1000'a Selling Information by maiil Amazing Book. Book 
Smart PubMsliina. Dapt 3, 408 N. DoraM. Saymour, Tx 

76380 



EARN OUKK CASH 96 page book tells how. S30G 
Anthony Publkaitions, 20S2 Newport Blvd. Suite 51, Costa 
Maaa,CA 92827 



$400 daily recycling "FreeTires'" Yes! (Free) information: 

Winans, 771PM. Battle Ground. Washington 96604-0771 



6K FORMULA* can put doMan In your maNbOK • kwliuo- 
ttons S2M> • Harper, Box 1061, New York, NY 10026 



EARN HKiH INCOMEI Guaranteed. Experts research and 
TEST nation's best income opportunities. Send for free 
reiMlina raporti Offlon, Oapt PM168, Box 140006, OriandOb 
FL 32814 



HIGH Profits, small investment new auto related product. 
Information $3.00 send to: SLM, 1 12 14st NE, Walertown, SD 

57201 



SAVE UP TO 30» on long distance! I Earn 1000's monthly. 
Free Into. Box 109, Ortl m aaa , CASZ320. 



AMAZING INCOME DISCOVERY! FREE DETAILS: LMS-6, 
BOX 492, PARLIN, NJ 08859. 



897ino yaariy "tiWdan" in your coiBputar? Yaal (Free) 

report: Simpaon, 771 PM, Batite Ground, Wa s l ilngi o n 98604- 

0771 



HOW TO MAKE MONEY THROUGH CLASSFED AO- 
veirraWQ. Booklet Shows you how to Start your own busi- 
ness with Clasellled AdvwtWng. ONLY SIM FOR BOOK- 
LET — ($2 00 coupon refundable with first order). S.S. 
GRONOWICZ, POPULAR MECHANCS CLASSIFIED, DEPT. 
SG, 250 W. S5TH STREET, NEW YORK, NY 10019. 



MOWEVIHAIflWG OPTOHTUMTB 



BUMPERSTKKER Printer Cheap. Simple, Portable. FlM 
Details. Bumper, POB 22791 (GQ). Tampa. FL 33622 



EASY MONEY MAKING PROOWMm Km TMar, 98* 
Collage Ave., Elmira, NY 14901 



MQH ProfHa Tdikla, Capa. inasipansliw tnnaPw tna" 

chines, supplies. Press, Box 22809(GG), Tampa. FL 33623 



MAKE High Profit, Hot Selling License Plates, Signs. 

Vacumagic P O Box 24986 (GG), Tampa, FL 33623. 



ADVERTISE Free in 507 Magazines. $5.00. Directory, Box 
1 1N, Atlanta, Georgia 30301 



LOTTO BREAKTHROUGH finds bast numbeta. Fta* intor- 
mMian. Pwlnt, Sen 1721, Auburn. N.Y. laosi 

FLEA4IARKETING can bring you $800'$! 600 weekly part 
lime. Copy my methods and prosper with any product or 
service. Cash never stops. Age, education, credit, unimpor- 
tant. Write; Goodlife. Box 62B, Geneva, FL 32732 

MAKE 6 FIGURE fa ANNUALLY Guaiantoad SatMao- 
tion I ! $7. to: AeUon MaiMIng, BC2,Bax47iBBS.Oariand.'ni 

75047 



INCOME DISCOVERYI Famous Ph.D. scientist reveals 
high-income discoveries anyone can use to achieve tmieelth. 
Free FMa: P. Holtham, 2897 Via EncMtoa. SMJoaai CA 

95132 



DON'T JUST SIT THERE! Gain Wealth! Ways and Means 
Here. Info. Moneymaker, Box 388184, Chicago, IL 60638 



MAKING EXTRA HONEY MADE EASY. FREE Subscrip- 
tion to Opportunity Magazino oHars hundrada of pfwan 
ways.Write:OpportunNy.DapL079.eN.MtoMganbCMeaao. 

IL 60602. 



SUCCESS! MONEYI POWER! You Can Have It All. Free 

Details. Books. 17-1740 Newton. Victoria, BC, V8n 2R2 
Canada 



MAKE $500 A DAY EVERYDAY! Join The Over 1000 
People Who Are Now Millionaires From Using This Method! 
Free Details: $500 A Day, Oept 1 201 , Box 6590. Portland, OR 
97228 



$50 DAILY. Complete Plan $2.00. Direct Mail Systems, Box 
13395, Research Triangle Park, NC. 27709 



EARN Thousandslll In the excHino Home Income Pro- 
gram . Ad Now. Writo: Namar, Bok 964. Addhen. TX 

75001-0964 



MONEY From your home shop. My 50yrs. experience can 
help $10.00 to: POB 238, Sherwood, OR 97140. Gala 
intortnallon. 



SAVE MONEYI $iM aand* your naiiM to waiy tea 
opportunity in tMs iSMia - Sharan. Box 1081, Naw Verti, NY 

10026 



MAIjORDBI OPPOmUMTES 



MILLIONAIRE Mailorder Expert Reveals Money-Making 
Secrets. Free, Exciting, Hour Cassette; Mel Powrers, No, 
Hollywood. California 91609, 

IDO THE WORK, YOU MAKETHEMONEY.Send SASE tor 
packet DMton klduaMaa E, P.O. BOK 288, OilllMl*uig, MD 

20877 



RABBITS<HNCI«LASWI KARNG 
AMMALS 



GUARANTEED INCOME. Raise Cbinchillaa. Sand liaOO 
(refundable) to: ChklcMlM, DapL A RMl 1. BOR 942, 

Willcox. AZ 85643 



MINOXIDIL Grows Hair 4 MoTMha. Booc 121»C MakMi 

1299, Philippines 



OF NTEREST TO All 



HOW to build your own working CAMERAIII . . . |SM. . . 
Frajgata 6431, S-11421 Stockholm. Sweden. 

FREE Marehandiae. Hew to obtain tlwm: Send ta, SASE 
to:W.Laonaiii.DapLA.P/I.BoKl029.BronicNY10486 

niK pNMiMiiaMi JUbiMiL cikMicMtTMMAL n 

.^nMM nwm'mw^M FiMMOTifflh ^MMM^v-* in^nwiH, wwi^n^bi 

HiiutiiiMioit: aaffiy tT w a r a n on ^ 47/ ^am omWm, uroowyn, 
NY 11200 



FREE PRIVACY CATALOG. Cash Inoonw opportunWaa. 

Hiding assets Secret loans New IdanHty. Edan, BOK 8410- 

PC, Fountain Valley, CA 92728. 

FOLDING BOOKHOLDER that makes reading easier $4,95 
Visa, Maste r. j[30 3) 33»4S44. Entetpriaaa. Box 36671, 
Denver, Ca 80298 

GET PAID just for your idaaal SMrt todayl faoO. Danton 

Diversified, 20503 YorbaUnd* BM. Suito S8»f1lil. 

YorbaLinda. CA 92686 

Copyrighted material 



OF MTEREST TO MEN 



MEM slay vital and POTENT. New product increases 
il w il i i>iiHlimwc>>li>l«gilly.Fri>DHII».L8.tM » oo l ala». 

Bex ITS. 81. Clood. U 



GOVERNMENT SURPiXIS 



r SelzadSurplus VMildaa Aa Low As $100. 
BMWs, Chevys. Fords. Mercedes, Porsches. Trucks and 

Vans. Amazing Recorded Message Reveals Details. 1-718- 
274-9548 Ext. 100 



1 10 GUMk » 10 40 Mm 
leeaHona awBlUbl* for m govamnwm fsa In Alaaha, Arizo- 
na. Arkansas. Calllomia, Colorado, Ftorida, Idaho. Louisi- 
ana. Mississippi, Montana, Nevada, New Mexico, Oregon, 
Utah, Wyoming. For complete instructions, maps, filing 
fDfmantf talifihono halpNfio aand (20; or lor nioni Infonna- 
Hon aand $3. Publle Lands TMe, Box 20»-X, Grass Valley, 
California 95945 

NARCOTICS RAID SEIZURES . . . Autos .. . Vans ... Boats 
. . . Airplanes . . . Millions Suiplus Baigaina ... many 1% 
original costl "Nationwide Oheetoiy'-^oa Mpoaal, Box 
19107-AM, WMikigtan, DC 20036. 

DRUG RMDS8ZURE8I Autos, houses, boats, computers. 

furniture Everthinq Dirt Ctieap Write; Surplus. Box 4309-A, 
West Covina. CA 91731, 

ai.SIIRPljUB 66 pagooMMogiMtm Monmouth Aimy 
Navy. 90P Broad Street. Red Bank. NJ. 07701 

LOANS BY MAU. 

EAtV Money, Loans, Qnnis, Credil Cards, Gowamment 
Monay. 1-60»62Mg02. CalHomla 1-805-56M180. 

NEED MONEY? When Banks stop. We start no credit 
Check, collateral or co-signers needed. For Application 
Wills: BOOT, 1107 Crawford Road, Stalesville, N.C. 28677 

MONEY Problems? Free Bool( describes Loans. Cash. 
Qovernment Grants, Oilier benefits, available to individ- 
uals. Write: Associates. Box 98-AX, Brooklyn. Ne«i York 
11235 

BORROW ANY AMOUNTI Get Visa^MasterCardl Instant 
raply. Bmriss, Bw 42X, BsMipms^ NY 117140043 / (516) 
348-1649. 

NEED EXTRA CASH? We II cash your posMsM check 

up to $100.00. 1-800-445-0680 

$600475,000 LOANS AVAILABLE! Any Purpose. No Col- 
lateral. Free Application: MJP Industry, Box 531, Bronx, NY 
10461-0531 



FREE MONEYI $300,000,000 
Repay. Details $1.00. (RefundaHa), 
Seminole, Florida 34642 



Qrants. Never 
BOK30e64>M19, 



BORROW $500 - $100,000 98% eligible. Free applicatton. 
GtoM. 2441 Harfahire Rd., Greenaboro, NC 27406 

_ MM. DBMCTLY^QuMt WgnslMWiiaow ljMy Aiy 
RsMon, AinsrfGan nnsnoo. Box MTSB'RlilL lUuluHundL VA 



FREE MONEY From Government QnMS. Never Repay 

Free Details. Rush Addressed, Stampsd Long Envelope 
WISE, Box 561, Dunedin, FL 34697. 

BOIIWCIIIF( SM 0P' V wi i il y li L "*n|fpuiposs.Kseplnd6ll- 
nWyi n ws n i p oitl B u b bsss. BatlwaWMiil, Indianapolis. IN 



CASH QRANTS AVAILABLE from nonprofit foundations! 
Never Repay! 340 sources/application instructions— $3.00. 
Fundsssrch. Box 19107-AM, Washington, DC 20036. 

\ BOWHOWf W 0ftt«BjllO W "Ovsmlght" On Signature. Keep 
indefinitely! Action, Box S499-A, Diamond Bar, CA 91765 

MONEY Available Free Details. SCOC. Box 7632M. San 
Jose, CA 95150 (408) 258-1735 

BORROW $500 - $40,000 on Signature! 97% Eligible! 
Any Puipoasl ftm tppUetOon: UnMsd, Bok TeSTM, Long 
Be8eh,CA 90807 

QUICK CASH SIGNATURE LOANS! Free Details. Mailing 
Opportunity, POB 14617, Cleveland, OH 44114 

VISAI MASTERCARD! Regardless ol Credit Experience! 
"Majority Approvedl" Apply Toil-Free, 24 Hours: 1-600-688- 
8861. ExIsnMon ia 



DIVORCE 



NEWSLETTER, literature, attorneys, info. $2.00. Men's 
RlgMs Associstion, Route 6, Forest Lska, MN 56025 



SECURITY, Confidentially. Details: Consumer 
Warehouse. 6333 Pacific #508, Stockton, CA 95207 

FREE Remailers List Agents Needed. PS, Box 296S6, San 
Antonio, TsR 



CONRDENTIAL Mail flecelvingA'orwarding. IM Drap, 
Box 606039, Oriando, FL 32860 



RPW - Dad, wouk) IHta to hesr from you. Pisass writs 
Tliomas F.W.. P.a Box 1078, ^ 



BUYING Tungsten CaitMs, Tungslsn. Molybdsnuni. 

Silver Solder, Silver ConlselS. GoM, PlaUnum. aaiK321- 
6914 Ohio 216-531-8333 eo«SCL 

OOU), silver, foiMffl ooMads, s8vw soUsr, gold filled, 
lelM goM iiisie, gold and sNvsr coins. R.L Rsflnsis, 662 
MyrOs St., EIIZSlMlh. NJ. 07202. 201-3634048. 



EIBVUL'8 Original Measures oontabi Total Mnowladgs. 

Enhance Einsleinic dimensiona. Gather unlimited. lecycM. 
FREE energy from CREATOR'S Time Bank for home, 
factory, pleasure. Eliminates deadly experimental research, 
pollution, friction. Taxes! Permanent power plants have NO 
moving partsi TransporMHon VEMCLES uss Monsdic Grav- 
ity. Itxn year buiit-in durability. Small, erash-ptoof, family- 
model, Mini-Star Limited To under/over water within buffer 
zone. Maximum speed 50,000 M P.H, Relegates death- 
dealing wheels To Stone Age. SURVIVE due Seal Six and 
DUOYThsdchssolHsaaMonTinisSlaUonEarthlNomalL 
Tsst for qusWIe a llena In peraon. ATA Base, 1500 
Tsxss, WMsoo, Texas. 



HNANaAL 



UNSECURED Personal Loans Up $50,000 and Business 
Loans Up $100,000,000.00 (301) 369-8278. 

DEBTS? BILLS? BAD CREDIT? No problem! We'll help 
now. Applications accepted to $50^00. NolS h>an company. 
Free application call (205) 979-1400 or wrHa: TCAC, dept. 
PM, 400 Century Park South #117, Birmingham, Alabama 

35226. 

IjOiMIB for area bualnassssl CsM Fsdsnl Loan 

mformaHon 1-8003864839 for delallsl 



FREE Gold Credit Card. Horizens World Msmalional, 20 

Branford Place. Newark, N.J. 07102 

CREDIT PROBLEMS? SOLVE THEM NOW! Best method 
available. Get immediate results. Send $24.95 to: Credit 
Ripsir rats, PjO. Box 212, Brios, OH 4310S 



HEARMGADS 



FREE HEAHINO AjD CATALOG- Save </i by maill WriU: 
"Money$aveis'', 86aOPM-1 Langilon, Sap«*«da. CaWomla 

91343. 



"EXPERIMENTERS" LABORATORY CHEMICALS - 
GLASSWARE, Catalogue $1.50. Established 1953. 
ilMHiClllf UMRATOMeat 1302 tMashk^lon, 
lUNnOWrOC. WHCONSBI 54220 

SCIENTIFIC Supplies Catalogue - 186 Pages - Biology, 
Chemistry, Physics, Labware And More - $3.00. National 
SeisntHIo PioMU, kie. 216 Mountain Road, Saymour, CT 
06483 

POKiC H T WX Reagent Chaa«lcala, Qla as wa re. 4671 S. 

Westmoreland. Dallas. Texas 75237 



SPECIAL SERVICES 



INFORMATION On anything Ferguson Research 
Specialists, 60-15 Woodside, Woodside. New York 11377. 



HERBS - Yohimbine. Pau D'Arco, and Others. Catalog 
$1.00 (refundable). Jude Herbs. Box 563PM, Huntington 
Station, New York 11746 

BEST HERB CATALOG ANYWHERE! Free Samples! Send 
$1. Pawl HsilK 806P North BsooiKl, PMladalpliia, 19123. 



PSORIASIS Sufferers Dlscouragad7WrMa for Fiaa Impor- 
tant information that is helping thousands. PIxaCOl, P.O. Box 

116787-PM. Carrollton. TX 75011 

YOU can grow hair! Natural Method. Manual $5.00. 
Hain»ays, Box 360345, Melbourne, FL 3293&034S 

FAST POOD HearMMMire HURIMa YOUR OtEn 
Booldal MtB bast to woist manu flhoiesB. tSXMi MVP, Box 
372, Bourtionnsla,IL 80814 

NOW YOU CAN RELIEVE PAM INSTANTLYI Aa 8SSn On 

National TV. Safe, Medically Proven Methods alMnato 
Aches & Pains . . . Without Mediatkin. Get The Praot Fi«a: 
Haawmnaai Dspt 1201, Box 8S8a Portland, OR 97226 



PmNKIMG WIATERPUnmERS 

BACTEWOSTATIC Water Treatment Systems. Free bro- 
chure. Dealan wanted. Buatnaas Opportunity Kit tSJOO. 
Aqua - Fraah Water Produda. Box 14173. Bndanlan. Fla 
34280. 

REOPES. COOKINa ETC. 

26 FAMILY FAVORITES Cakes, Cookies, Pies. $4.95 - 

SASE. E, Miller, P O Box 105, Northampton. PA 18067 

NEW Best date-nut bread recipe $2 - Marcus, 379 Prospect 
Avenue, Brooklyn, NY 11215 

SO WAYS To Make Burgers And Meatballs. $3.96. Carter 
EntaiprtBaa, PA Box 28647. PMtadalphla, PA 19141 

SMIBIiaMin'BAU,SRKIPeFAMrASIlCt3i)08A8E. 
Rose Shop, Box 822, Roswell. Oa. 30077 

tSM, Bem», PX>. 80x2382, 



LiwnitOfSa CA 946S0 



BORN on «• Bayou. 18 C«m Raelpss. Bsnd tasa Cilun 

Recipes, Craatlva Products, P.O. Box 1791, Pomona, Ca. 

91769 

DELICIOUS, easy gourmet recipes $3.00, Sally's. 1353 
South Ventura, Springfield, MO 65804 

AROUND THE WORLDI IS fabulous recipes from world's 
most excHkig oMnaa. $3X». Franch'a, 77P Graanway, 

Glenrock, NJ 07452 

INSTANT PIZZA REaPC Sand $2X0 SASE. SuFMiaim 

First Ave , NYC 10021. 

BACHELORS SURVIVAL Cook Book SlOOa 3700 OMS 
Rd. #8. Oxnard. CA 93033 



TBHIEX BOROBICHtJE Rsdpe. $2. SASE 256 N. BsIL 

Suite 254. Houston. Tx. 77060 

CAJUN Recipes: Delicious -Gumbos, Jambalaya, Boudin, 
etc. S4,50, P C Box 5155, Pasadena. Texas 77508 

DEUOOUS SPARERIBSI Send $3.00 for recipe. JBS 
Entsrpilssa, P.0, Box 1383, Plaos Bonaventuro. Montrsal, 
PQ, Canada HSA 1H2. 

COLD NKiHTSI Hearty Canadian Cuisine! 10 easy one- 
dish dinner recipes $5.00. The Treasury Group, 7 Wilmot 
RRl , Kingston, Ontario K7L 4V1 

75 HAMBURGER recipes. Easy! Delicious! Economical! 
$4.50. J.J.'s. 1301 Third. Los Alamos. NM 87544. 

FABULOUS Gamian Recipes, only S 3.00. Hummel. Box 
195. Laehina^ Quebec H88 4A8 

CMU Mdpo, quldc assy. I3j0a SA8E. Box 3819. San 
Dlmas,CA 91773. 



ONLY! 

William's, Box 21Sfr«l9, San Laandfo, CA 94877 

WMBBEER MAKING Catakig: BU Cntaiptlaaa, 1845 

South 19th, Springfield, Illinois 62703 

WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED 
CATALOG OF SUPPLIES. SEMPLEX, BOX 11476R, 
MINNEAPOLIS, MINNESOTA 55411 

BEER, WINE make your own. Free catalog, quality sup- 
plies, excellent fast servioa. Bear A Wins Hobby, P.O. Box 

3104P, Wakefield, MA 01880 

WINEMAKERS - BEERMAKERS - Free Illustrated Catalog 
- Fast Service - Large Selection - Visa/Mastercard - (816) 254- 
0242 ■ Kraus. Box 7850-L, Independence, Missouri 64053. 

LEARN WHISKEY, VODKA, GIN MAKINa InstniCtivs 
Manual, $2.00. Homabrewer, 723 DIsston, PMIadalpMa, 

19111-4322. 

SOUR DILL PCKLES, deli-style. Make your own delicious 
"dills" from precise pickling instructions. Send $5.00 with 
self-addrasaed, atampad buiinasa anvalop* to: Leon 
Marcua^ 110 Roxlay Place, Tonaiwanda, NY 14150. 

WINCMAKERB— Beermakers Free Catatog. Low Prices. 
Free Recipes. Ceilar-M, Box 33525, Seattle, WA 98133 

BURGLMI ALARMS AHOMi 

PROTECTION 



burglary protection system. No wiring. Free 
literature. Homaguaid Pioduola, Box24fr4>M, KlngsvWs,MD 

21087 

THE CRME STOPPERI Sleep Safe Tonight! Unique Chain 
Alarm discourages entry! Gives piercing shreik sending 
crooks running! Easily installed. Only $10.95 during this 
introductory offer. Satisfaction Guaranteed. C.&L 
Enteiprisaa, DepL 1S1A, 342S Juneway, Baltimofs, MO - 
21213-1915. 
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COMING NEXT MONTH 




The Truck Stops Here 

Don't buy a new compact pickup truck 
without first checking our super road-test 
comparison guide of the top minihaulers. 

Bolt-Together Buick 

We actually build a Buick at the new Reatta 
plant. Check out the step-by-step and see if the 
quality goes in before the name goes on. 

Ice Cube Maker 

Smash through arctic ice on an icebreaker. 
Read how these unique craft work with 
their special technology and construction. 



Special: Power Boats '89 

Hit the waves with the hottest sport, fishing, 
ski boats and cruisers. We've got the rundown 
on boats, power and the new L-drive. 

Router Rooter 

Make your router work harder for you. Our 
comprehensive guide to router bits extends 
this tool's versatility for more projects. 

Call Wading 

Take calls in the poolwith a new waterproof 
cordless phone — one of our "10 best" home 
electronics picks for the best gadgets going. 



WMaiL-^R MECaVJICS IIS.SN (l(Ii2-4.'»<) is pulihshwl monthly by Thi' Hearst ("orixirdtion. 2il West 57lh Stntt. New York, NY 1(11119. U.S..^. Subscription nrii-es: Uiiitwl Slali-s and pos.ses.sions, 
$l:t.ll7 for OIK- yi-iir. $2i.(l7 for two years. C'anaila and all other c-ountries. add Jlli.tX) for eai'h vear. .Seinnd-ela-ssuostiwe i»ii<l at New Y'ork. NY, and additional maiiini; offiees. Aulhoi-ia^l stwjnd-cta.s.s mailing- 
in-Canada priviloji-s b.v Canada Post. Windsor. Ont. RegsU-red as seeoiKl-matter at the Post Office at Mexico D.F., Mexicn. June 20. 1950. € 19* by The Hearst ainxiration. All ritrhts reserved Printol m 
U.S.A. IXISTMASTEK: Plea.se .send aikiress changes to Popular Mechanics. P.O. Box lOUM, Des Moines, lA HOCiSiU. 
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TOYOTA TRUCKS 




Meet Your NextlHick. 

If you believe you can't improve on perfection, 
shake hands with the all-new Toyota 4x4 Xtracab SRS V6. 
From the bold, new grille to the rugged, double-wall bed. 
aggressive design marks the 89 Toyota as the industry 
leader once again. But it doesn't only look aggres- 
sive: the improved 150-hp. V6 powerplant 
ensures that it is. And. the new 4WDemand 
lets you get all that power to all four 
wheels without even slowing down, 
n addition, the completely 
redesigned interior boasts a 
new cockpit-style wrapa- 
round dash and the spacious 
Xtracab makes room for 
two extra adults, thanks 
to the new forward-facing 
jump seats. 

So if you know about 4x4's. there's no need to introduce 
Toyota. But test drive the new SR5 V6 and you will meet 
your next truck. 

Toyota's 3b-mo.l'ib.000 mi. Limited Warranty 

You're covered with Toyotas 36-mo./^t).000-mile basic new vehicle 
limited warranty* No deduaible. no transfer fee. and a 5-yr/ 
unlimited-mileage warranty on corrosion perforation. See your 
Toyota dealer for details. 



TOYOTA QUALITY 

WHO COULD ASK FOR ANYTHING MORE! 



TOYOTA 




Get fVlore From Life . Buckle Up'/ 
Light bar does not piovicic ti.ish proltction 
•Except normal wear and malrttenanccftems. 
© I98« Toyota Motor Sales. U SA Inc 







I 1988 R J. REYNOLDS TOBACCO CO. 

mg. "lar". 1.2 mq. nicotine av. 
percigareiie by FTC meihod. 




SURGEON GENERAL'S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 






